SIR JOHN HERBERT PARSONS, 


C.B.E., D.Sc., F.R.C.S., F.R.S. 


OPHTHALMIC SURGEON; UNIVERSITY COLLEGE HOSPITAL ; 

SURGEON, ROYAL LONDON (MOORFIELDS) OPHTHALMIC 

HOSPITAL, LATE OPHTHALMIC SURGEON, HOSPITAL FOR 
SICK CHILDREN, GREAT ORMOND STREET. 


FIFTH EDITION 


With 21 Plates and 343 Text Figures 


a ¥ Co) 
E ; ©) NEW YORK 
| i 4 N E MACMILLAN COMPANY 


~\ 1927 
>> 


i q O 
wl 


First Edition 


Second Edition 2 5 k ; 1912 
Third Edition . : : ; 1918 
Fourth Edition : : 5 : 1923 

es a (Reprinted) - R 1924 
Fifth Edition . 3 : ; e 1927 


& 


Carl F. Shepard M Qia Library 
Minois College of D fometry 
3241 S. Michi Avea 


“hicago. I. 16 q 
muaa 

X 

© 


Printed in Great Britain 


PREFACE TO FIFTH EDITION 


In this edition the text has again been revised, and 
additions relative to slit-lamp observations, etc., have been 
made. Some of the figures have been redrawn, and a few 
new ones have been inserted. 


I am indebted to Mr. E. E. Henderson for kindly reading 
the proofs. 
J. HERBERT PARSONS. 
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DISEASES OF THE EYE 


SECTION I 
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ANATOMY AND PHYSIOLOGY 


CHAPTER I 
ANATOMY 


THE sensory nerves of the body are provided with end 
organs, by means of which they receive specific\ physical 
stimuli and transform them into nerve impulses: nerves 
of the special senses are no exceptions to th NE, and the 
eye is the highly differentiated and comp&Nend organ of 


the sense of sight. O 
The wall of the globe is composed EEs elastic support- 


ing membrane (Fig. 1). The anteri t of the membrane 
is transparent—the cornea; theę&rðrfainder is opaque—the 
sclerotic. The anterior part o sclerotic is covered by 
mucous membrane—the conjgpptiva—which is reflected from 
its surface on to the lids. 

The cornea consists e{@prée layers: the epithelium, the 
substantia propria, a escemet’s membrane. The epithe- 
lium, which is AD, may be regarded as the continuation 
of the conjuncti er the cornea proper. It lies upon a 
homogeneous a of the substantia propria, called Bow- 
man’s mem The substantia propria may be regarded 
as the eNMmuation forwards of the sclerotic. Descemet’s 
membrawts a thin elastic membrane, covered on its posterior 
une endothelium : it may be regarded as the continua- 

D.E l 
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tion forwards of the uveal tract. We shall see that the re- 
lationship of the three layers is of some pathological import- 
ance, for when, as is often the case, the cornea suffers secondarily 
to some conjunctival complaint the epithelium and superficial 
layers are most likely to be affected : similarly, in diseases of 
the sclerotic the substantia propria suffers most, and in 
diseases of the uveal tract the endothelium, Descemet’s 


. -ora serrata 
Oh. 


Fig. 1.—Diagrammatic horizontal sectj XC the eye, C, cornea; 
a.c., anterior chamber ; I, iris ; © iary body; p.c., posterior 
na 


chamber; L, lens; V, vitreous ; ,R; ; Ch., choroid ; Scl., sclero- 


tic; f, fovea centralis ; O.N., ¢ ic nerve. 


membrane, and the adjqpyng posterior layers of the sub- 
stantia propria. 

The cornea is setii 1e sclerotic like a watch glass, t.e., 
the sclerotic overl e cornea all round the periphery. The 
cornea is very fichtý supplied with nerve fibres derived from 
the trigeminal. “It has no blood vessels with the exception 
of minute ons, about 1 mm. broad, at the periphery ; 
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vascular, concerned chiefly in the nutrition of the eye, and 
comprising the greater part of the uveal tract ; and an inner, 
nervous, the true visual nerve ending, concerned in the 
reception and transformation of light stimuli, and called the 
retina. 

The uveal tract consists of three parts, of which the two 
posterior, the choroid and ciliary body, line the sclerotic 


SS 


Fic. 2.—Angle of the anterior chamber. — 4 rib B, canal of 
Schlemm, which appears as several sme Gj 2s in the sclerotic just 
outside the ligamentum pectinatum s; it thus consists of 
irregular anastomosing venous cha which are cut across in the 
section; C, ciliary muscle; D, ulus arteriosus iridis major ; 
E, iris; F, ciliary processes. 


© 
while the anterior forms aN circular diaphragm, the iris. 
The plane of the iris is oximately coronal: the aperture 
of the diaphragm is ġhQùpil. Situated behind the iris and in 
contact with the Mere margin is the crystalline lens. 

The anterior. amber is a space filled with lymph, the 
aqueous humougsNtt is bounded in front by the cornea, behind 
by the iris Pike part of the anterior surface of the lens 
which i sed in the pupil. The sclerotic enters into the 
bound DN of the anterior chamber at the part which is 
kn the angle of the anterior chamber (Fig. 2). In the 


> i2 


© 
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inner layers of the sclerotic at this part there is a network 
of venous spaces which is called the canal of Schlemm. At 
the periphery, just anterior to the canal of Schlemm, Desce- 
met’s membrane splits up into fibrillæ, which are continuous 
with a meshwork of fibres stretching between the sclerotic 
and the iris, and known as the ligamentum pectinatum iridis. 
These fibres are covered by endothelium, which is continuous 
with that lining the cornea and also with that covering the 
| iris. The spaces in the network of the ligamentum pecti- 
natum iridis are called the spaces of Fontana : they are much 
better developed in lower mammals than in man. The tissue 
separating the ligamentum pectinatum from the canal of 
Schlemm is somewhat denser, and there is no free communi- 
cation between the anterior chamber and the venous plexus, 
a thin membrane, covered on each surface by endothelium, 
being interposed. We shall see that a thorough knowledge 
of the anatomy of the angle of the anterior chamber is essential 
to the proper understanding of several pathological problems, 
especially that of glaucoma. 

The anterior chamber is about 2'5 mm. deep in the centre 
in the normal adult : it is shallower in very young children 
and also in old people. 

The wveal tract, as already mentioned, consists of the iris, 
the ciliary body, and the choroid, from before _hackwards. 

The iris is composed of a stroma, consi Noi branched 
connective tissue cells, usually pigmente t unpigmented 
in blue irides, and containing a rich syy of blood vessels 
which run in a radial direction. The ma is covered on its 
posterior surface by two layers of regen epithelium, which 
properly belong to the retina a therefore called the pars 
iridica retine, or pars retinaltg Y»dis. The anterior layer con- 
sists of flattened cells, whi e very firmly attached to the 
stroma, the posterior of ical cells, not so firmly attached to 
the anterior layer. vO e pupillary margin and concentric 
with it is a bundla @ytistriped muscle fibres, the sphincter 
iridis. There isa set of cells, elongated in the radial direc- 
tion, which acfs as’a dilatator iridis. 


The shake Pstrface of the iris is covered with a single layer 


| of endothė , except at some minute depressions or crypts 
g which ound most at the ciliary border. Here the lymph 
| space Oro the stroma cells communicate directly with 
hN erior chamber : this is probably a device for ensuring 
A Si transference of lymph from the iris to the anterior 
| h 


D mber and vice versd, so as to facilitate quick movements of 


, AO 
RY 
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the pupil in response to variations in the intensity of the light 
falling upon the eye. The iris is thinnest at its attachment to 
the ciliary body, so that if torn it tends to give way here. 

The iris is richly supplied by sensory nerve fibres derived 
from the trigeminal, a fact which it is important to remember, 
since touching or cutting the iris, especially if it is inflamed, 
is intensely painful. The sphincter iridis is supplied by motor 
nerve fibres derived from the oculomotor nerve, whilst the 
motor fibres of the dilatator iridis are derived from the cervical 
sympathetic nerve. 


Meridional fibres 
[Brückes muscle) 


7 Ciliary processes 
pars plicata 
Circular fibres 

Millers muscle) 


pars plana 


=-- Ora serrata xh 


Fic. 3.—Diagrammatic meridional section of the ciligx¥hody. Note 
that the sclerotic overlaps the cornea, as shown h@“ht shading. 


The ciliary body in antero-posterior my: is shaped roughly 
like an isosceles triangle, with the Gade forwards. The iris 
is attached to about the middle ae base, so that a small 
portion of the ciliary body enterSyAto the posterior boundary 
of the anterior chamber at t gle (Fig. 3). The chief mass 
of the ciliary body is cor d of unstriped muscle fibres, 
the ciliary muscle. co Sists of two parts, an outer, in 
contact with the sgle , consisting of antero-posterior or 
meridional fibres, sy inner, consisting of fibres running at 
right angles to tke, former, and therefore arranged in a circle 
concentric wit base of the iris. The meridional fibres can 
be traced fa k, well into the choroid, whereas the circular 
fibres EN ned to the anterior part. 

If a I is cut in half in an antero-posterior direction and 

B ; 


> 


AČ 
w 
KO) 


S> 


6 DISEASES OF THE EYE 


while the posterior part is smooth. The anterior part is, there- 
fore, called the pars plicata, the posterior, the pars plana. 
If the plications are counted with the naked eye or under 
slight magnification, it will be found that there are about 
seventy in the whole circumference. If microscopical sections 
are examined, innumerable smaller plications and processes, 
the ciliary processes, will be seen upon the pars plicata. These 
contain no part of the ciliary muscle, but consist essentially 
of tufts of blood vessels, not unlike the glomeruli of the kidney. 
They are covered upon the inner surface by two layers of 
epithelium, which belong properly to the retina, and are hence 
called the pars ciliaris retine. As in the pars iridica retinæ, 
the outer layer, corresponding with the anterior in the iris, 
consists of flattened cells, the inner of cubical cells, but unlike 
what obtains in the iris, they are not both pigmented, but 
only the outer layer. 

The ciliary body extends backwards as far as the ora serrata, 
at which point the retina proper begins abruptly ; the transi- 
tion from ciliary body to choroid, on the other hand, is gradual, 
though this line is conveniently accepted as the limit of the 
two structures. The ora serrata is slightly more anterior on 
the nasal than on the temporal side. 

The ciliary body is richly supplied with sensory nerve fibres 
derived from the trigeminal, so that great pa rests from 
injury or acute inflammation. The ciliary cle is supplied 
with motor fibres from the oculomotor negy 

The choroid is an extremely vascular rane in contact 
everywhere with the sclerotic, though @Yt firmly adherent to 
it, so that there is a potential s etween the two struc- 
tures, which acts as a lymph Re 4). On the inner 
side, the choroid is covered a-thin elastic membrane, the 
lamina vitrea, or membrane KF: uch. The blood vessels of the 
choroid increase in size fyon within outwards, so that imme- 
diately beneath the meane of Bruch there is a capillary 
plexus, the choriocaxd@res. Following upon this is the layer 
of medium-sized Sis, while most external are the large 
vessels. The véss@¥s are held together by a stroma consisting 
of branched pigtrented connective tissue cells. It is easy to 
remember 4 the capillaries are innermost, because one of 
ctions of the choroid is to nourish the outer layers 


ina. 

oroid is supplied with sensory nerve fibres from the 
wyeminal. 

e retina proper corresponds in extent with the choroid, 
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which it lines. As already mentioned, however, and as shown 
by embryological research, it is continued forwards as a double 
layer of epithelium as far as the edge of the pupil. If the two 
layers of epithelium are traced backwards, the anterior layer 
in the iris is found to be continuous with the outer layer in the 
ciliary body, and this again is continued into the hexagonal 
pigment epithelium, which covers the membrane of Bruch. 
Similarly, the posterior layer in the iris, although pigmented, 
passes into the inner unpigmented layer of the ciliary body 
and this suddenly 
changes at the ora 
serrata into the 
highly complex * 
retina proper. 


The retina pro- Aol i 
per consists of a 9 
on 7 SORES SIS 


number of layers. 
Most external, in E ee 


contact with the 5 i Z ee 
pigment epithe- i 
lium, is a neural 


epithelium, the _ ag ace ; 
ane ean rA Fra. 4.—Diagrammatic section of retina, choroid, 
and sclerotic at posterior pole of the eye. R, re- 
(Fig. 4). Follow- tina, with f, fovea centralis : a, intęegħal limiting 
ing this, in order membrane ; 1l, nerve fibre layer 3A ganglion cell 


. layer; 3, internal reticular | 4, internal 
from without ia nuclear layer; 5, extern Chicular layer ; 
wards, are the 6, external nuclear layer ; external limiting 
outer nuclear, the membrane; 7, rods one 8, retinal pig- 

ee 


. ment epithelium. Ch c, membrana 
outer reticular, Be or no neta ih; 9, ċhoriocapillaris ; ; 


the inner nuclear, 10, layer of me ized vessels or Sattler’s 
the inner reti- layer 11, lay ge vessels or Haller’s layer. 
cular, the gang- TA a 12, lamina fusca on its inner 
lion cell, and the 

nerve fibre layers. These cial nervous constituents are 
bound together by new ) the better developed vertical 
strands being called fan res of Miiller. The interlacement 
of neuroglial fib the outer side forms a sort of 
membrane rye ; as a basement membrane for the rods 
and cones, AN ter limiting membrane. Similarly on the 
inner side t Or ses of Miiller’s fibres spread out and form an 
inner membrane upon the inner surface of the 
nerve Ww layer. Here the retina is in contact with the 
vitredus, which also has an extremely delicate bounding 
poe the hyaloid membrane: this is regarded by 


AČ 


AČ 
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some as identical with the inner limiting membrane of the 
retina. 

At the optic disc the fibres of the nerve fibre layer pass into 
the optic nerve, the other layers of the retina stopping short 
abruptly at the edge of the porus opticus. 

At the posterior pole of the eye, which is situated about 
3 mm. to the temporal side of the optic disc, a specially 
differentiated spot is found in the retina of higher mammals 
(man and monkeys), the fovea centralis. As its name implies, 
it is a depression or pit, and here only cones are present in the 
neuro-epithelial layer and the other layers are almost com- 
pletely absent. The fovea is the most sensitive part of the 
retina, and it is sur- 
rounded by a small 
area, the macula lutea, 
or yellow spot, which, 
though not so sensitive, 
is more so than other 
parts of the retina. It 
is here that the nuclear 
layers become gradually 
me ess , thinned out, while on 
ee the other hand parts 
Fria. 5.—Blood vessels in the macular region Of the reticular layers 
of the human retina. (Nettleship.) The gre SRAD y in evi- 
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central gap corresponds with the fovea . 
centralis. N, nasal side; T, temporal dene e ganglion 
side; A, arteries; V, veins. The meshes Ce 00, instead of 
are much smaller than at the periphery of isting of a single 

of cells, are heaped 


the retina. 
up into several layers. There were blood vessels in the 
retina at the macula, so that ce irishment here is entirely 


dependent upon the choroid ( 5): by way of compensation 
the meshes of the capia etwork of the choriocapillaris 
are particularly small KS) 

The so-called opti O is really a lobe of the brain, and 
therefore belongs erly to the central nervous system. 
Embryological orphological investigations show that 
the bipolar cells*¥ the retina, the nuclei of which are in the 
inner Up probably correspond with the cells in the 
dorsal root@phglion of an ordinary sensory nerve (neurons of 
the fi Order). Similarly, the ganglion cells correspond 
PIN ically with the cells of the nucleus gracilis, or 
nucleus cuneatus (neurons of the second order). Hence the 


on the visual nervous mechanism which corresponds with 
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an ordinary peripheral sensory nerve is a microscopic cell with 
its processes situated within the retina itself. All the re- 
mainder is really part of the central nervous system, and we 
shall see that it responds to pathological processes more like 
the central than the peripheral nervous system. 

The porus opticus is the aperture in the sclerotic through 
which the optic nerve passes. It varies much in shape in 
different cases, but in all it is traversed by a transverse net- 
work of connective tissue fibres containing much elastic tissue, 
the lamina cribrosa. The fibres of the nerve fibre layer of 
the retina pass through the meshes of the lamina cribrosa, and 
on the posterior side they suddenly become surrounded by 
medullary sheaths. These nerve fibres, which comprise the 
greater number of the nerve fibres in the so-called optic nerve, 
are the axis cylinder processes of the ganglion cells of the 
retina. They are therefore afferent or centripetal fibres, but 
the optic nerve also contains a few efferent or centrifugal 
fibres. 

The lens is a biconvex mass of peculiarly differentiated 
epithelium. It will be remembered that it is developed from 
an invagination of the epidermal epiblast of the fœtus, so 
that what was originally the surface of the epithelium comes 
to lie in the centre of the lens, the peripheral cells correspond- 
ing with the basal cells of the epidermis. Just as t idermis 
grows by the proliferation of the basal cells, lå super- 
ficial cells being cast off, so the lens grows by roliferation 
of the peripheral cells. The old cells, howey& ċannot be cast 
off, but become massed together in th Qhtre or nucleus : 
moreover the newly formed cells eloy gnto fibres, the lens 
fibres, which have a rather complica) rrangement. With- 
out going into details, it is import&at to bear in mind that the 
nucleus of the lens consists of (‘oldest cells and the peri- 
phery or cortex of the ne Further, it must be pointed 


out that at an early stage productive basal cells become 
limited to a single ro N4 ical cells covering the anterior 
surface. The mass_o thelium which constitutes the lens 
is surrounded by Gye membrane, the lens capsule, which 
is thicker over the Whterior than over the posterior surface : 
it is a cuticula~etPosit secreted by the epithelial cells. 

The lens ARAcetal life is almost spherical; it gradually 
become SS ened so as to assume the biconvex shape. It is 
held ins e by the suspensory ligament or zonule of Zinn. 
This 44 not a complete membrane, but consists of bundles of 
A hich pass from the surface of the ciliary body to the 


+ 


S 


AS 
Ný 


10 DISEASES OF THE EYE 


capsule. The flattening of the lens is due to these fibrils 
becoming more and more stretched as the eye grows. The 
fibrils pass in various directions and the various bundles often 
cross one another. Thus the most posterior arise from the 
pars plana of the ciliary body almost as far back as the ora 
serrata ; these lie in contact for a considerable distance with 
the ciliary body and then curve towards the equator of the 
lens to be inserted into the capsule ; most are inserted slightly 
anterior to the equator. A second group of bundles springs 
from the summits and sides of the ciliary processes, i.e., far 
forwards, and passes backwards to be inserted into the lens 
capsule, slightly posterior to the equator. A third group passes 
from the summits of the processes almost directly inwards to 
be inserted at the equator. 

It will be noticed that there is a somewhat triangular space 
between the back of the iris and the anterior surface of the 
Jens, having its apex at the point where the pupillary margin 
comes in contact with the lens; it is bounded on the outer 
side by the ciliary body. This is the posterior chamber: it 
contains lymph of the same nature as the aqueous. 

Behind the lens is the large vitreous chamber, containing 
the vitreous humour. This is a jelly-like material, intersected 
by delicate fibrils with a few cells and wandering leucocytes. 
It is bounded by the excessively delicate hyaloid membrane, 
but it is doubtful whether this is present at the anterior part 
where the vitreous is in contact with the AN 


THE BLoop SUPPLY OF EYE 


The arrangement of the blood v s which supply the eye 
is peculiar and is of great ay e in considering patholo- 
gical conditions. K 

The arteries of the eye @ẹ}\man are all derived from the 
ophthalmic artery, whicksis @ branch of the internal carotid. 
The ophthalmic are very few and insignificant anasto- 
moses, so that on reerial side the ocular circulation is an 
offshoot of the 1 anial circulation. This is not the case 
to so marked ee of the venous outflow of the eye. While 
in man mosf ofthe blood passes to the cavernous sinus by 
way of aS thalmic veins, yet it must be remembered that 


these a mose freely in the orbit, the superior ophthalmic 

veins municating with the angular vein at the root of the 

nogeN&nd the inferior ophthalmic vein with the pterygoid 
x an us 


Hence too great stress must not be laid upon the 


PLATE I. 


THE RETINAL VESSELS Leber). 

a.t.8., superior temporal artery. a.n Ks érior nasal artery. a.t7, inferior 
temporal artery. a.n.i., inferi sal artery. a.me., macular artery. 
v.t.s., superior temporal vein, O#.s., superior nasal vein. v.t.i., inferior 
temporal vein. v.n./., Ke ' nasal vein. v.m., macular vein. 


On f aces penn: 


PLATE II. 


\\ 
Ni) 
y 


È 
> 


+ 
ta) A SYSTEM OF VESSELS (after Leber). 


erior ciliary arteries. l.p c., long posterior ciliary artery. 


8.p c., shoy 
ANS rior ciliary vessels. C. of S., canal of Schlemm. c.a.i.ma., 


as © arteriosus iridis major. v.v., vene vorticose. a.conj., anterior 


Y nctival vessels. p.conj., posterior conjunctival vessels. 
5? [To face p. 11. 
. Y 
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circulation in the retina as a guide to the condition of the 
intracranial circulation, as has been done in the past. 

The retina is supplied by the central artery, which enters 
the nerve on its lower surface, 15—20 mm. behind the globe. 
The central artery divides on or slightly below the surface 
of the disc into the main retinal trunks, which will be con- 
sidered in detail later (Plate I.). The retinal arteries are end- 
arteries and have no anastomoses at the ora serrata. The 
only place where the retinal system anastomoses with any 
other is in the neighbourhood of the lamina cribrosa. The 
veins of the retina do not accurately follow the course of the 
arteries, but they behave similarly at the disc, uniting on or 
slightly below the surface of the disc to form the central vein 
of the retina, which accurately follows the course of the 
corresponding artery. 

The uveal tract is supplied by the ciliary arteries, which 
are divided into three groups—the short posterior, the long 
posterior, and the anterior (Plate II.; Fig. 6). The short 
posterior ciliary arteries, about twenty in number, pierce the 
sclerotic in a ring around the optic nerve, running perpendi- 
cularly through the sclera, to which fine branches are given 
off. The long posterior ciliary arteries, two in number, pierce 
the sclerotic slightly farther away from the nerve, in the hori- 
zontal meridian, one on the nasal, the other on theXemporal 
side. They traverse the sclerotic very obliquely Ka ng in it 
for a distance of 4 mm. The anterior cili arteries are 
derived from the muscular branches of the halmic artery 
to the four recti. They pierce the clero or 6 mm. behind 
the limbus or corneo-scleral margin, ayifg off twigs to this 
region, to the conjunctiva and sclerQtiàð. 

The ciliary veins also form thre&groups—the short posterior 
ciliary, the venz vorticosee, a) the anterior ciliary. The 
short posterior ciliary veins @ye unimportant ; they do not 
receive any blood from the oid, but only from the sclerotic. 
The venæ vorticose ar nost important, consisting usually 
of four large trunks Ne open into the ophthalmic vein. 
They enter the scldroyt rather behind the equator of the globe, 
two above and pwo below : they pass very obliquely through 
the sclera. as nterior ciliary veins are smaller than the 

rteries, since they receive blood only from the 


correspon 
+ “1° 
outer RA the ciliary muscle. 
Of am ciliary vessels the short posterior ciliary arteries 


supply the whole of the choroid, being reinforced anteriorly 
b tomosis with recurrent branches from the ciliary body. 
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Fic. EITEL Nee of the human uveal tract, injected, from the 
optic disé ne edge of the iris. (After Leber.) Arteries, black ; 
veins, ple} Running up the centre is a long posterior ciliary artery. 
Two <OWTCose veins and their tributaries are seen. The capillaries 


y partially filled in. 
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The ciliary body and iris are supplied by the long posterior 
and anterior ciliary arteries. The blood from the whole of the 
uveal tract, with the exception of the ciliary muscle, normally 
leaves the eye by the venæ vorticosz only. 

The two long posterior ciliary arteries pass forwards between 
the choroid and the sclerotic, without dividing, as far as the 
posterior part of the ciliary body. Here each divides into 
two branches (Fig. 6): they run forwards in the ciliary 
muscle, and at its anterior part bend round in a circular direc- 
tion, anastomosing with each other and thus forming the 
circulus arteriosus iridis major. This is situated in the ciliary 
body at the base of the iris: from it the ciliary processes and 
iris are supplied. Other branches from the major arterial 
circle run radially through the iris, dividing dendritically and 
ending in loops at the pupillary margin. A circular anasto- 
mosis takes place a little outside the pupillary margin, the 
circulus arteriosus iridis minor. 

The tributaries of the vorticose veins, which receive the 
whole of the blood from the choroid, are arranged radially, 
the radii being bent, so as to give a whorled appearance— 
hence their name. The veins of the iris are collected into 
radial bundles which pass backwards through the ciliary body, 
receiving tributaries from the ciliary processes. Thus rein- 
forced, they form an immense number of veins runping back- 
wards parallel to each other through the smoot ah of the 
ciliary body. After reaching the choroid P verge to 
form the large anterior tributaries of the vorg®ge veins. The 
veins from the outer part of the ciliary ASA on the other 
hand pass forwards and unite with ot to form a plexus, 
part of which is the so-called canal lemm. These vessels 
drain into the anterior ciliary vei he marginal loops of 
the cornea and the conjunctivabgesel are branches of the 
anterior ciliary (Plate Il.). 


CHAPTER II 
PHYSIOLOGY 


In order that the eye may satisfactorily perform its duties 
as an organ of vision it is essential that a sharp image of 
objects in the outer world shall be formed upon the retina. 
This is effected by means of a series of curved surfaces, and 
the curvature of these surfaces and their relative positions 
to each other must be kept constant. For this purpose it 
is necessary that the walls of the globe should be kept 
stretched. 

If a small canula connected with a narrow-bored mercury 
manometer is pushed into the anterior chamber or into the 
vitreous of an animal it will be found that the mercury in the 
manometer will rise about 25 or 30 mm. (Fig. 7). In other 
words, the contents of the eyeball, which are for the most part 
fluid, exert a pressure upon the inner side of the walls which 
is about 25 mm. of mercury greater than thgxatmospheric 
pressure which falls upon the outside of the > the walls 
are thus kept well stretched. 

This pressure inside the eye is called t raocular pressure, 
or the tension, of the eye. (These tage a indiscrimi- 
nately, though it is not Aak accu do so.) In order that 
the tension of the eye may be key » work must be done by 
the organism, and a momen consideration will make it 
evident that the source of endxgy must be the blood pressure. 


This conjecture has in gy i conclusively true by experi- 


ments on animals, in it is found that the intraocular 
pressure a. assively the changes in the general 
blood pressure (E 

it 


It is obvious Gig must be the fluid constituent of the 
contents of Noa or which keeps up the internal pressure. 
This fluid or anterior and posterior chamber and per- 
meates, cris itreous. It is comparable to the lymph which 
the BS tissues in other parts of the body, and it is indeed 


the N NY of the eye. In other parts of the body the chief 
fusdgion of the lymph is to carry food material to the tissue 
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cells, and to carry away the effete products of the cell meta- 
bolism. It has a further function of keeping up the normal 
tissue tension. Both of these functions attain an unusual 
degree of importance in the case of the eye. We have already 
seen the necessity for keeping up the normal tension of the eye. 
As regards the nourishment of the cells, our review of the 
anatomy of the eye has shown that there are large areas, 
notably the whole of the lens and the vitreous, which possess 
no blood supply. They are dependent entirely for their 
nutrition upon the lymph. 

If water were to be forced into an impermeable elastic bag, 
the internal pressure might be kept indefinitely above the 
pressure upon the outside of the bag. Such an arrangement 
for keeping up the intraocular pressure would be unsatisfac- 
tory owing to the function 
of the lymph in nutrition. ` 
The stagnant fluid would 
soon lose all its food 
material, which would be 
used up, and it would be- 
come loaded with the ex- 
creted products of the cells, 
which would have a very 
deleterious effect upon 
them. Hence it is essential 
that the lymph shall be Frc. 7.—Diagram of ma 
constantly renewed. This in communicatior 
occurs in the eye. The chamber, showir 
lymph is continually being ee aC 

© or mercury. 
renewed, but at the same aN 
time it is equally rapidly being removd) d thus the amount 
present is kept constant. 

It has been shown that in oth@)parts of the body lymph 
is formed by filtration out he capillaries : the amount 
poured out and its cea nposition are dependent upon 
the difference in pressur NG two sides of the filtering mem- 
brane, t.e., the capilla N ll. On the one side there is the 
relatively high intr Q Plary pressure, on the other the low 


ettr placed 
ith anterior 
aat the normal 
se’ is about 25 mm. 


tissue tension. — y the same is found to be the case in 
the eye. Here EE er pressure is higher than in 
other parts o body, but the extracapillary pressure is also 


higher then ual, being as much as 25 mm. of mercury, t.e., 
the intra lar pressure. The difference between the two 
pressuð is, however, less in the eye than elsewhere. Con- 
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sequently we may expect to find, on the one hand, that the 
amount of lymph produced in a given time is small, and, on the 
other hand, that its chemical composition will differ materially 


from canula in ant ham ber of left eye of a dog, which was fully 
under the influen morphia, A.C.E. mixture, and curare. Stimula- 


tion of the vas or centre, showing that the intraocular pressure 
follows pasfivaty all the changes in the general blood pressure as 
produced b raube-Hering curves and constriction of the arterioles 


of the i ge ey area. 


from, QM? of lymph elsewhere. Both these conjectures have 
bstantiated. The rate of production is so slow that 


beat 
pra takes nearly an hour for the aqueous in the anterior 


: 2 
x 


Fig. 8.—Tracing of Sete blood pressure, intraocular pressure 
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chamber to be renewed. The chemical composition of the 
aqueous is consistent with the view that filtration is going on 
at a small difference of pressures, for under these circumstances 
we shall expect very little of the large moleculed proteids of 
the blood to be able to get through the capillary wall. As a 
matter of fact the aqueous contains excessively little proteid 
(0:045 per cent.). In spite of the fact that the conditions of 
the production of aqueous are consistent with the view that 
it is a simple process of filtration, it is more generally spoken 
of as a secretion. Though the process is essentially a filtra- 
tion, it is not to be expected that membranes covered with 
living endothelial and epithelial cells will behave like dead 
inert membranes. That these cells exercise a selective activity 
is shown by the fact that while certain substances, e.g., agglu- 
tinins and precipitins, are allowed to pass freely, others, such 
as hemolysins, do not pass into the aqueous. There is there- 
fore justification for the use of the term secretion. 

We have already noticed the resemblance of the ciliary 
processes to the glomeruli of the kidney. It is always danger- 
ous to deduce physiological function from anatomical structure 
alone, but in the case of the ciliary body experiment and 
clinical and pathological observation alike confirm the con- 
jecture that the processes are the chief if not the only site of 
the production of the aqueous in the human eye. If the iris 
and ciliary body are removed, as can be done in the rabbit 
without immediate destruction of the eye, no mo sere is 
formed and the eye rapidly becomes soft and s s. That 
the effect is not due to the absence of the iris town by the 
fact that the iris is sometimes almost com y absent as a 
congenital defect, yet the aqueous is no y secreted. We 
may therefore conclude that the aae is secreted by the 


ciliary processes. 

The greater part of the lymph produced passes into 
the posterior chamber. Thengg 1€ passes forwards through 
the pupil into the anterior ates the free communication 
between the two chambexs@pi#g facilitated by the perpetual 
movements of the iris. SS quantity—not more than one- 
fiftieth part—of the Gir secreted by the ciliary body passes 
backwards into the, vitfeous, which it nourishes. Situated in 
the vitreous, rugjwf@ directly forwards from the optic disc 
almost as far posterior pole of the lens, is a small tubular 

atte canal of Cloquet. It is the lymph space 
ly 


lymph sp 

which BENNY surrounded the foetal hyaloid artery; it 

persisteetter the latter disappears. The lymph of the vitreous 
AO ; 
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finds its way into this space, which communicates with the 
perivascular lymph spaces surrounding the central vessels of 
the retina. By this route the lymph passes out of the eye 
through the optic nerve into the vaginal space. Only a very 
small proportion of the lymph produced by the ciliary pro- 
cesses—as mentioned probably not a fiftieth part—finds its 
exit from the eye here. What becomes of the remainder ? 
We have already said that it passes forwards into the anterior 
chamber. It was at one time thought that it transuded 
through the cornea and escaped into the conjunctival sac. 
This is not so : itis now known that it filters away through the 
angle of the anterior chamber into the venous plexus which is 
called the canal of Schlemm. Having passed into the canal of 
Schlemm the effete lymph is carried away by the anterior 
ciliary veins. 


Owing to the difference in temperature between the iris and 
the cornea convection currents are set up in the aqueous, the 
fluid moving upwards in front of the iris and downwards behind 
the cornea. These currents can be seen with the slit-lamp 
(vide p. 94) when, as is often the case, the aqueous contains 
particles in suspension. 


It might be expected that so vascular a tissue as the choroid 
would be concerned in the production of lymph. It is probable, 
however, that it produces only sufficient to nourish its own 
tissues and the outer layers of the retina. retinal capil- 
laries extend no deeper into the retina tha uter reticular 
layer; consequently the rods and cop@Mand the pigment 
epithelium are dependent upon the c for their nutrition. 
The choroidal lymph passes out of eye chiefly by way of 
perivascular lymph spaces aro e vorticose veins, a small 
quantity passing into the ie oldal space and so into the 


lymph sheaths of the posteiter ciliary vessels. The retinal 
lymph passes away by perivascular lymph sheaths through 
the optic nerve into ene space. The retina and choroid, 
then, produce a s fp} y of lymph for their own require- 
ments only, and N nothing to do with sustaining the intra- 
ocular tension 

Similarly it ght be thought that the vascular iris provided 
some of ggg a It is not easy to disprove this hypo- 
thesis pO is easy to show that the iris is to some extent 
aS in absorption, and it is improbable that the same 


str e carries on such opposite functions. 
as already been stated that sharp images of external 
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objects must be formed upon the retina if the latter are to be 
seen clearly. Before considering how this is effected it will be 
advisable to refresh the reader’s memory of the elementary 
principles of optics. I would seriously impress upon the student 
that success in the diagnosis, and hence in the treatment, of 
diseases of the eye is impossible if such elementary principles 
of optics as are set forth here are not thoroughly mastered. 


CHAPTER III 


ELEMENTARY OPTICS 


Ir white light, such as sunlight, is passed through-a suitable 
prism or diffraction grating a spectrum is formed, consisting of 
rays differing from bach other in wave-length. Of these certain 
are visible and appear to the majority of people as pure colours, 
viz., red, orange, yellow, green, blue, and violet in the order 
named, the red having the longest and the violet the shortest 
wave-length. The visible spectrum extends from about 723 pp 
at the red end to 397 pp at the violet end, or roughly from 700 pp 
to 400 uu. Beyond the red end are infra-red rays of greater 
length which, when absorbed, cause a rise in temperature and 
are commonly known as heat rays. Beyond the violet end are 
waves of smaller length, the ultra-violet rays, which are capable 
of causing chemical action. The longer visible rays also cause 
arise in temperature, and the visible rays are also actinic, though 
less so than the infra-red and ultra-violet respectively. Glass 
absorbs some of the heat rays and many of the ultra-violet. 
Prisms and lenses made of quartz allow most of the ultra-violet 
rays to pass unimpeded. The media of the pane uniformly 
permeable to the visible rays between 660 HAN 90 py. With 
regard to ultra-violet rays, the cornea a Qs all rays beyond 
295 upu, the lens all rays beyond 350 pu e vitreous shows an 
absorption band with its per a 70 pp (E. K. Martin). 
Rays between 400 py and 295 p GY therefor reach the lens, 
those between 400'yp and a n reach the retina in the 
normal eye, and those betw up and 295 upu can reach the 


retina in the aphakic eye. une absorption occurs there 
is the possibility of path ical changes resulting. Sunlight at 
the lower sea-levels is T in ultra-violet rays, which fall off 


spectacles absorbs s beyond 350 uu. Heat radiation from 
1,100 pp to 70 passes into the eye almost unchecked, and a 
large amount, oMft reaches the retina (Hartridge and Hill). The 
pigment ann on the back of the iris absorbs heat radiation 


rapidly in S 1d 380 uu. Ordinary glass used for 


of all lengths, and the same is probable of the retinal 


EN n at the back of the eye. 


S a familiar fact that a candle flame emits light in all 
Siyetions The light is transmitted in straight lines, so that 
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we may imagine the light coming from the candle as consisting 
of an immense number of straight lines, all intersecting in some 
part of the flame. If we consider a minute point in the flame, 
then all the straight lines which cross in this point may be 
said to diverge from it. Each of these hypothetical straight 
lines is called a ray. 

Now, every point on such a ray represents, or is the image 
of, the point of light from which it springs. This is shown very 
clearly by a simple experiment carried out in a dark room. 
Make a pinhole in a piece of cardboard (Fig. 9, A), and hold 
the cardboard in front of the candle (C) at a little distance 
from it. Beyond the cardboard hold up a white screen (B), so 
that the cardboard is between the screen and the candle. A 
dim image (D) of the flame will be thrown upon the screen, 
and it will be noticed that it is 
upside down, t.e., an inverted 
image of the flame is formed. 

This is due to the fact that the 
cardboard cuts off all the rays of 


light from the candle except such ot 
as can pass through the hole. The [bere Met 
only rays from the top of the flame c 


which can pass through the hole 
are those which are caught upon $ 


B 
the lower part of the screen. A 
Oy 


They represent: the top of the Te, 
flame ; hence they reproduce its 
ES 


shape accurately. The image is very dim ise only a few 
rays of light can pass through the sn ole. Now make 
another hole a little distance away wer first. Another 
inverted image of the flame is segn\/If a dozen holes are 
made, a dozen images appear. wo holes are very close 
together the images will overlap. “If a large hole is made, so 
many images overlap that eM revomblance to the original 
flame is lost, and part o 


creen becomes uniformly illu- 
minated. If we take ay 


g. cardboard altogether the whole 
screen becomes illu ed, and we now know that this is 
because we have an\finite number of images of the flame 
all overlapping other. 

Light travelwith different velocities in different media. 
If the yy is less in one medium than another 
the first NÀ ium is said to be optically denser than the 
CaN 
y light, travelling in one medium, meets another 
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medium it breaks up into two parts: part is reflected back into 
the first medium ; part is refracted into the second medium. 

If the second medium is opaque none 
P R of the light is refracted. 


REFLECTION 


Let us now consider what happens 
to a ray of light when, travelling in 
one medium, it is reflected from “the 

A Q B surface of a denser medium. We 
Fa. 10.—The ray from ave already said that its direction 
a ee n x ae i a eta it er ne sur- 
or 2 is Te- tace 1t 1s called an incident Lay ; 
Sr oe a the chun after it leaves the surface it is called 
plane, viz., that of the the reflected ray. If a line is drawn 
paper, and the angle of at right angles to the surface at the 
incidence, 7, is equal to 
Ee angle of reflections n 91) POlMbewnere the incident ray meets 
it, it is found to be an invariable 
rule that the incident ray makes the same angle with this 
line, which is called the normal, that the reflected ray makes 
with it. Put in formal language, this law of reflection is that 
for all surfaces the angle of 
incidence ws equal to the 
angle of reflection, and is 
in the same plane with it P 
(Fig. 10). A 
Plane Mirrors.— Let us 
apply this rule to an ordi- 
nary flat mirror (Fig. 11). xO 
If P is a luminous point in Q 
front of the mirror AB, the 


ray PQ will be reflected tK LA 
wards R, Hen me ay “ye 
towards T; thre- wae 
flected rays OR te 

appear to come Pe tks 

point as fg Qphind Mie i v 
mirror as PG front of Fic. 11. 


it. As theGepys QR and ST 

have to@y roduced backwards in order that they may meet, 
no age is formed, and such an image is called a virtual 

i Note that the rays reflected from a plane mirror are 
|v gent. The same reasoning holds good for every point 


NY the object PV, its image being pv as far behind the mirror 
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as the object is in front of it: moreover, the size of the 
image is equal to that of the object. 

Concave Murrors.—Here the normal to the surface is the 
radius of the sphere. If AH (Fig. 12) is part of the section of 
a concave mirror and PB is an object, K being the centre of 
the sphere, then the line HKB is called the axis, and H the 
apex of the mirror. The ray PK through the centre of the 
sphere will obviously be reflected along itself, so that the image 
of P must be on PK. The ray PA, parallel to the axis, will 
meet PK in p. Hence p is the image of P. Now it is found 
that all rays parallel to the axis and not very far removed 
from it cut the axis in the same point, F, and this point bisects 
the line HK. This point is called the principal focus of the 
mirror. If the object PB were removed a very great distance 
away from the mirror, all the rays which fell upon a small 
portion of the mirror near H would diverge so little from each 


Fie. 12. EN 


other that they would all be practically pe to BH, and 
the image of PB would be extremely smakead situated at F. 
In each of these cases the image is verted one of the 
object. 


It is an axiom of optics that EB direction of the rays is 
reversible. Hence, if pb were bject, it would have its 
image at PB, and if there oe object at F, all the rays 


from it reflected by the mi ould be parallel to the axis, 
and the image would nfinitely large -and situated at 
infinity. 

What would hapfen) if the object were situated between 
FandH? In ow (Fig. 13) the rays would diverge after 
reflection as if (y came from an object behind the mirror, 
much as th Qo with a plane mirror. The image would there- 
fore be a RN l one, situated behind the mirror: it would be 

larger than the object. 


erect an 
T ortant fact to remember with regard to concave 
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mirrors is that if the object is farther away from the mirror 
than its focal distance, t.e., than half its radius of curvature, 
the image is a real inverted one situated also in front of the 
mirror. This is the condition which is almost always present 
in the ordinary use of ophthalmic instruments. 


Fig. 13.—The ray from P parallel to the axis is reflected through F, the 
principal focus. The ray FP is reflected parallel to the axis. The 
ray KP is normal to the surface, and is therefore reflected on itself. 
Any two of these rays will give the situation of p, the image of P. 


Convex Mirrors —We are not accustomed to use convex 
mirrors in ophthalmic instruments, but it is necessary to know 
what, happens with them, since the cornea acts as a convex 
mirror. Here, as will be seen from Fig. 14, the image is always 
virtual, erect, and smaller than the object. As with the con- 
cave mirror, if the object is a long way off, the image will be 


ap equally to this case. 


situated at the para focus, i.e., at a distance equal to half 
the radius of C) ure behind the mirror. 


Fic. 14.—Reflection by seta mirror. The description of Fig. 13 


REFRACTION 


We ha@@how to consider what happens to the refracted ray 
when @ incident ray, travelling in one medium, e.g., air, 
me Nh optically denser medium, e.g., glass. We have 


lxeatly said that the light will now travel more slowly. It 
DO) ws directly from this fact that it will be deviated towards 


X 
XS 
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the normal to the surface, and it will be more deviated the 
greater the difference in optical density between the two 
media. If the density of air is taken as unity, then the ratio of its 
density to that of the second 
medium is called the index 
of refraction of the medium. 
Plane Lamina.—Let us 
see what happens when an 
incident ray, such as PQ 
(Fig. 15), meets the surface 
of a plate of glass with 
parallel sides. It will be 
deflected towards the nor- 
mal, ab. When the ray 
passes out of the glass on 
the other side, it will ob- 
viously be deflected away 
from the new normal, cd, Fra. 15.—Refraction by a plane lamina. 
just as much as PQ was 
deflected towards it. Hence the emergent ray RS will be 
parallel to the incident ray PQ. If the plate of glass is very 
thin, RS will be practically continuous with PQ. 
Prisms.—If we imagine one side (CD) of the plate in the 
last figure to revolve 
A round R, wk shall be 
able toxbn erstand 
the re of re- 
fradtioh by a prism. 
will now make 
Q larger angle with 
O he new normal ef 
than it did with the 
O` S old one cd. Conse- 
quently the angle of 
refraction will also 
C be larger, i.e., the 
new direction of the 
emergent ray will be 
RE in, other Gls, the ray is deviated towards the base 
of the prism. N 
The rays in Fig. 16 is said to pass symmetrically 
through A rism. Under these circumstances, if the prism 
is made of crown glass, the deviation of the ray is approxi- 
mat ual to half the refracting angle of the prism, a. 


= 


Fic. 16.—Refragfiops¥y a prism. 
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We are accustomed to project objects along the direction of 
the rays of light as they enter the eye, and in doing so we 
ignore the effect of refraction, since it enters relatively little 
into our everyday experience. If, therefore, we look at a 
candle P through a prism, as in Fig. 17, the light will appear 
to come from p. 
Objects, then, seen 
through a prism, 
appear displaced to- 
wards the apex of 


the prism. 
Lenses. — Ordi- 
nary lenses are pieces 


of glass with spheri- 
cal surfaces. The 
line passing through 
the centres of cur- 


vature of the sur- 
Fie. 17.—Displacement of objects seen through faces is called the 


a prism. The object P appears to be situated ; 
Be. PE i axis of the lens. 


Fig. 18 shows the 
chief varieties of lenses, viz., (1) biconvex, (2) biconcave, 
(3) plano-convex, (4) plano-concave, (5) convexo-concave or 
meniscus : these names require no further explanation. 

The effect of a biconvex lens upon rays Aent meeting it 
is very similar to what would occur if it wel Teplaced by two 
prisms set base to base (Fig. 19). Qy 


RY 
c` Fic. 18.—Types of lenses. 


ent rays are parallel to the axis they will be 
single gO Such a manner that they all cross the axis in a 


If the j 


single t upon the other side of the lens. This point is 
c e principal focus of the lens, and its distance from the 
= ts called the focal distance or length of the lens. When 


lens has the same medium, e.g., air, on each side of it, the 
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two principal foci, one on each side of the lens, are situated at 
equal distances from it. For thin glass lenses of low power the 
focal distance is equal to the radius of curvature of the two 
surfaces when these are equally curved. If there is an object 


Fic. 19. 


a very long distance away from the lens, the rays which come 
from it are practically parallel. Hence in this case an image of 
the object will be formed by the lens at its principal focus ; 
it will be inverted and very small. If the object is gradually 
brought nearer and nearer to the lens (Fig. 20) the image will 


Fie. 20.—The ray PE, parallel to th Ki is refracted through the 
second principal focus Fə. E e ray Wi, through the first principal 


focus, is refracted parallel t xis. The ray PO, through the 
optical centre of the lens, is 1O% na, Any two of these rays 
give the situation of p, N i 


recede farther and N from it; from being very small it 
will grow larger andNaJger, until, when the object is at the 
principal focus, thé4jmage will have receded to infinity, and it 
will be infinitel: ge, v.¢., all the rays coming from the object 
at the prin ocus are parallel to the axis and to each other 
after refr © If the object is brought still closer to the lens 
than it ds distance (Fig. 21) it will be found that its image 
18 ANS Ave one behind the object, and that it is erect and 
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larger than the object. The positions of the object and image 
bear a constant relationship to each other and are called 
conjugate foci. 

There is a point in the middle of a biconvex lens which is 


Fic. 21.—The description of Fig. 20 applies equally to 
this figure. 


called its optical centre. With thin lenses any ray which 

passes through this point is practically not deviated at all. It 

is easy to understand why this is so. If PQRS (Fig. 22) is 

such a ray and tangents are drawn to the two surfaces at the 

points Q and R, these two tangents will be parallel to each 

other. Consequently, the 

lens acts for such a ray 

exactly oN were a plate 

with p sides, and we 

have @yéady seen that in 

i su case the emergent 

XO is parallel to its 

Q iginal direction. If the 

ens is very thin the re- 

fracted ray will be prac- 

tically continuous with the 
incident ray. 


oy If we know these facts, 
Fig. 22. tee ‘Nr optical viz., that rays passing 
cent ens. through the optical centre 


are not deviated, and that 
rays passiņgathrough the principal focus are parallel to the 
axis en we can easily construct the image of an 
obje D any given position. Thus, in Fig. 20, if PB is 
an HN the ray PO through the optical centre O will not 
badéviated ; the ray PE parallel to the axis will pass through 
oy second principal focus F,; and the ray PF, through 
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the first principal focus will be parallel to the axis after 
refraction. Hence pb must be the image of PB. 
The effect of a biconcave lens upon rays of light meeting it 


Fig. 23. 


is very similar to what would occur if it were replaced by two 
prisms set apex to apex (Fig. 23). 

Here, if the incident rays are parallel to the axis they will 
be divergent after refraction, and the amount of divergence 
of the individual rays will be such that if they are produced 
backwards they will all cross the axis in a single point upon 
the same side of the lens that they came from. This and the 


Fia. 24.—The description of E 0 applies equally to this figure. 


corresponding point apo side of the lens are called 


the principal foci. iconcave lens also has an optical 
centre, situated wes e axis within it and having the same 


properties as in case of the convex lens. The image of 

any object foed by a concave lens can be constructed in 

exactly ENS: e manner as for a convex lens (Fig. 24). It 
h 


will be fo} Ythat in every position of the object the image is 
always xiytual, erect and smaller than the object. 
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Plano-convex and plano-concave lenses act like biconvex 
and biconcave respectively, but in them the optical centre is 
on the curved surface at the point where the axis cuts it. 
Menisci act as convex or concave lenses according as the 
convex or the concave surface has the greater curvature. In 
them the optical centre is outside the lens. 

It will have been noticed that the refractive power of a lens 
varies inversely as the focal distance, t.e., a lens with a short 
focal distance will bend the rays more than one with a longer 
focal distance. It is necessary to have some system of num- 
bering lenses so as to indicate their refractive power. The most 
convenient system for ophthalmic purposes is that which takes 
a lens with a focal distance of 1 metre as a standard. Such a 
lens is said to have a refractive power of 1 dioptre. A lens 
with a focal length of half a metre will be twice as strong as 
one whose focal length is 1 metre: the refractive power of 
such a lens is therefore 2 dioptres. Similarly, a 3 D (3 dioptre) 
lens has a focal length of one-third of a metre, or 33 cm. ; a 4 
D lens, 25 cm. ; and so on. It is important to remember that 
in this system the standard is a metre, not a centimetre or a 
millimetre ; otherwise confusion may arise. 

Lenses were formerly numbered according to their focal 
lengths measured in inches. Since the inch has a different 
value in different places, the method is unsatisfactory. Pre- 
scriptions for spectacles are, however, sometimes met with in 
this notation. They are easily transforme Ao the dioptric 
system by remembering that there are 4 hes (roughly, or 
36 Paris inches) in 1 metre. Therefore inch lens = 1D; 


a 20 inch lens = 2 D; a 4 inch len = 10 D; and so on: 


4 
a lens of focal length = 4 Parkes = = = 91) 

Convex lenses are indicageby a plus sign (+), concave by 
a minus sign (—) before G umber. 

Cylindrical lenses e so used in ophthalmology ; their 
nature and use wi sidered at a later stage. 

We often wish ae out whether a lens is convex or con- 
cave, and wh efractive power is. There are several ways 
of doing Be t the simplest is with the assistance of the 
trial case Bold a convex lens up near the eye and look at 
distant fics through it; then move the lens a little from 
sid ide: the distant ‘objects will seem to move in the 


a e direction to that in which the lens is moved. If we 


at the process with a concave lens the objects seem to — 
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move in the same direction as the lens. The reason is to be 
found in the fact that a convex lens forms an inverted, whilst 
a concave forms an erect image. If we place two lenses of 
opposite sign but equal curvature in contact with one another 
the combination will make a plate with parallel sides: such 
a plate, as we know, does not practically deflect the rays of 
light at all. Hence we can determine the strength of a lens 
by exactly neutralising it 
with a lens of the oppo- A B 
site sign out of the trial ; i 
case. Let us take a con- | 
crete example, a particu- | | 
lar lens which we wish to | | 
determine. We hold it | 
up and find that distant A N 
objects seem to move in Fra. 25. 
the opposite direction to 
the lens. We know that it is a convex lens. We then put a 
weak concave lens in contact with it and repeat the process. 
We find that with a — 2 D lens objects still seem to move in 
the opposite direction, though not so much. With a — 3 D lens 
there is only a trace of movement, and with a — 3:5 D lens 
there is no movement at all. We conclude that the original 
lens was + 3°5 D. In performing this test it is important to 
have the two lenses as closely in contact as possible, and also 
xs 
© 


to have their centres in cọ Q) If the centre of one lens is 
higher than that of the o hey will obviously not counter- 
act each other exactly they are not in contact the result 
will be either too hig too low. 


When the lenses. Dn contact the refractive power of the com- 
bination (D) is to the algebraical sum of the refractive powers 


of the two © (dis do): 4.¢., D = d,+ dos or n = 7. + 7, where 
p 1 2 
Bigs; PNY the respective focal distances (Fig. 25). 
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Suppose, however, that two convex lenses are separated by a 
distance ¢ (Fig. 26). The lens A will make parallel rays converge 
towards a, but after a distance c they meet the eae B: hence the 


convergence of the rays is not expressed by T , but by F sakii 


Therefore the combined effect of the lenses, D, or pi is now equal 
] l 
R a fe 


If the second lens (B) is a concave one (Fig. 27) its effect will 


to 


Fic. 27. 


be one of divergence, so that it must have a negative sign, and D 
ill now be equal to : : 
wi EN ay 
4 P ee 
It is to be noted that in the formula 
1 1 1 


ee AS 
F is now the posterior focal length, the ir Ke t light impinging 
upon the lens whose focal length is f, an ng directed towards 
the lens whose focal length is f,. The wing formula gives the 


equivalent focal length (F,) of RO bination, irrespective of 
the direction of light :— 


: fe 
F, Or: Tide © 
Examples: (1) fı = oe ; fo= 250 mm. ; e = 133 mm. 
l 1 
Then g Össz a E aN 
That is, the cong of a+ 3D lens with a + 4 D, separated 
by a distance o mm., will be that of a + 9 D lens, instead of 
a+ 7 A , tifeyytrad been in contact. 
oan mm.; f,= — 83 mm. ; ¢= 133 mm. 
r 1 1 
se Hah F= SERPET EE eee TIET 


RNY the combination of a + 3 D lens with a — 12 D, separated 
distance of 133 mm., will be that of a — 7 D lens, instead of 
oh 9 D if they had been in contact. 
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CHAPTER IV 
ELEMENTARY PHYSIOLOGICAL OPTICS 


THE eye as an optical instrument very much resembles an 
ordinary photographic camera. The latter consists of a dark 
chamber with an aperture in front containing a strong convex 
lens, and with a movable back behind. The effect of the lens 
is exactly like that shown in Fig. 20. PB will represent the 
object to be photographed ; the movable back is adjusted so 
that it occupies the position of pb, in which case a sharp image 
of the object will be thrown upon the ground glass which 
forms the back. The ground glass is then replaced by a sensi- 
tive plate, and the photograph is taken. 

In the eye the retina corresponds with the sensitive plate. 
Instead of having only one lens in the front aperture, repre- 
sented by the crystalline lens, there is also a curved plate with 
parallel sides, the cornea, which acts like another lens, and 
indeed has a much stronger optical effect than the crystalline 
lens. The object of this more complicated arrangement is to 
shorten the focal distance of the system, so that RE e may 
be shorter and more compact. 

From this analogy we see that the eye, f the optical 
point of view, acts like a strong convex leng, (We have already 
stated that when a lens has the same me on each side of 
it the anterior and the posterior pon neces are equal to 
one another. This is not the ca the eye. Here the 
medium in front is air, while b the lens there is the 
vitreous, which has a higher active index, rather more 
than that of water. Hence thee and posterior principal 
focal distances are not eqpal@phe anterior being about 13 mm. 
in front of the cornea d the posterior about 23 mm. 
behind it. 

The cornea has Wo the same optical density or refractive 


index as the aqu¢agf@ which is also equal to that of the vitre- 
ous.. The ant surface of the cornea may be regarded as 
, the radius of curvature being 8 mm. The 


nearly SPINN 
centres of wW ature of the cornea and the two surfaces of the 
lens areal] on the same straight line, which is called the optic 
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axis. When a ray of light meets the cornea (Fig. 28) the ray 
will be deflected towards the normal, t.e., towards the radius 
drawn through the point of incidence. It will pass through 
the layers of the cornea in the new direction, and will also 
continue in the same direction through the aqueous, for, as 
we have said, the refractive index of the aqueous is the same 
as that of the cornea. When the ray meets the lens, which 
has a greater refractive index than the aqueous, it will again 
be deflected in the same sense, t.e., towards the axis upon which 
the cornea and lens are centred. 

We have seen that in the case of a lens, and the same is 
true of any homocentric optical system, parallel rays meet at 
the principal focus. Hence, if parallel rays fall upon the 
cornea, they will be brought to a focus 23 mm. behind it. 


Fie. 28.—Emmetropic eye. Parallel rays R7) rought to a focus 
on the retina. 


Now, the rays which are emitt Oy a luminous body are 
divergent. If, however, the is a long distance away, 
the individual rays in any ¿sal bundle will diverge so little 
from each other that th ay be regarded as practically 
parallel. This is the cas h the small bundles of rays which 
are able to enter the of the eye. Hence, as in the case of 
a convex lens (vid , the image formed by the eye of these 
distant objects e situated at the principal focus, t.e., 
23 mm. behi cornea. But that is exactly the distance of 
the retina frx the cornea in the normal eye. Hence we see 
that the*x@fmal eye in its condition of rest is so constituted 
that dj Q objects form their images upon the retina (Fig. 28). 

Stic axis, produced backwards to meet the retina, cuts 
it ost exactly at the fovea centralis. Hence, any distant 
Qject on the prolongation forwards of the optic axis will 
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have its image at the fovea, which is the best spot for distinct 
vision. 

We notice that, just as with a convex lens, the image is 
inverted. It is re-inverted psychologically in the brain. 

It is easy to find the size of the retinal image which any 


p 


lere N a E 


Fra. 29.—Nodal point of the eye, visual angle, and relative sizes 
of object and retinal image. 


external object will form, since the eye possesses an optical 
centre, which, however, is usually called the nodal point (N), 
quite similar to the optical centre of the lens. In the eye this 
point is situated upon the optic axis near the back of the lens. 
As in the case of lenses, any ray which passes through this 
point will not be appreciably deflected. If, therefore, there is 


n 


Fia. 30.—Hypermetropic g# Parallel rays tend towards 


a oN C the retina. 


an object PB (Fig. 29 pont of the eye, the size of its retinal 

image pb is found bÁ jgining the extremities of the object and 

the nodal point Be producing these lines until they meet the 
1 


retina. The line ll enclose an angle, PNB, which is called 
the visual Kay in other words, the angle subtended by the 
object at, NSS odal point is called the visual angle. It is of 
course que to the angle pNb, which is subtended by the 
retin at the nodal point. 
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In some eyes the retina is not situated in exactly the right 
place for the images of distant objects to be clearly focussed 
upon it. It may be too far forward (Fig. 30), or too far back 
(Fig. 31); in the former case they are said to be hyperme- 
tropic, in the latter myopic. If we consider the effect upon 
parallel rays we shall see that in the hypermetropic eye they 
have not had space to come to a focus, whereas in the myopic 
eye they have not only come to a focus, but have commenced 
to diverge. In each case a blurred image will be formed upon 
the retina, and vision will be impaired. Such conditions are 
called errors of refraction or ametropia (a, privative, y<Tpov, 
measure ; not according to measure). In contradistinction to 
hypermetropia amd myopia the normal condition is called 
emmetropia. 

It has already been stated that in optics the direction of 


qe 


Fic. 31.—Myopic eye. Parallel rays are bro; o a focus in 


front of the retina. g 


the rays is reversible. Let us imagi RY minute point on the 
retina to be luminous. It will RETA rays which will diverge 
in all directions. Some of th ys will meet the lens and 
cornea and pass out of the w, in the emmetropic eye, 
those rays which get throug pupil will have to submit to 
exactly the same optical déviations as the parallel rays falling 
upon the cornea did ie they passed into the eye and came 
to a focus on t Gita. Hence, on the principle of the 


reversibility of t ys, the rays coming from a point on the 
retina will b llel to each other when they leave the eye 
(Fig. 28). 


2. 


Suppos owever, that the eye is hypermetropic owing to 
being ort (Fig. 32). The rays coming from a point on 
thee will not have had space to diverge so much from the 
axl the corresponding rays of the emmetropic eye before 
hy fall upon the back of the lens. (Compare the effect of 
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placing an object closer to a convex lens than its principal 
focus (Fig. 21).) The lens and aqueous and cornea will there- 
fore cause them to converge less than in the emmetropic eye. 
They will therefore still be divergent when they leave the eye, 
though of course not so divergent as when they were passing 
through the vitreous. In fact, their direction will be the same 


Fig. 32.—Hypermetropic eye. Rays from a point on the retina are 
divergent when they emerge from the eye, as if they came from the 
point, R, behind the eye. 


as if they came from a point behind the eye. The nearer the 
retina is to the lens, the more divergent they will be, and the 
nearer to the back of the eye will be the point from which they 
seem to come. This virtual point (R) behind the eye is called 
the remote or far point of the eye. The point on the retina and 
this point behind the eye are really conjugate foci (Fig. 32). 
Suppose now that the eye is myopic owing to being too long 


when they emerge from the O that they cross at a real point, R, 


Fia. 33.—Myopic eye. Rays froy point on the retina are convergent 
e 
in front of the eye. Rey 


(Fig. 33). The ray ing from a point on the retina will 
have me more coe, from the axis than the corre- 
sponding rays we emmetropic, and still more divergent 
than those of 1ypermetropic eye before they fall on the 
back of t Qr. (Compare the effect of placing an object 
farther S from a convex lens than its principal focus 
(Fig. ć oN The refractive media in front will therefore cause 
"8 onverge more than in the emmetropic eye. They will 
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hence be convergent when they leave the eye, and will cross 
in a point (R) somewhere in front of the eye (Fig. 33). The 
farther the retina is from the lens, z.e., the higher the degree 
of myopia, the more convergent they will be, and the nearer 
to the front of the eye will be the point where they cross. 
This point is again the conjugate focus to the point on the 
retina, but in this case it is a real point. It is also called the 
remote or far point of the eye. 

Where then is the far point of the emmetropic eye? We 
have seen that in each of the other conditions it is where the 
rays emitted from a point on the retina meet after emerging 
from the eye. In the emmetropic eye the emergent rays are 
parallel to each other. But parallel rays meet at infinity ; 
therefore the far point of the emmetropic eye is at infinity. 

It is obvious that, in hypermetropia, if we give the rays the 
requisite amount of convergence before they enter the eye 


Fie. 34.—Hypermetropic eye. Parallel incident rays brought to a 
focus on the retina by means of a suitable a lens. 


they will be brought to a focus upon the W. We can do 
this by placing a convex lens in front O e eye (Fig. 34). 
This is what is done by means of ao the The refractive 
or convergent power of a convex KO he reciprocal of its 
focal distance. Hence in RS) Opia of 1 D, a convex 
lens of 1 D or 1 metre focal ON e placed in contact with 
the cornea will direct paral s towards a point 1 metre 
behind the eye, t.e., to the @r A of the eye. Such a lens 
acting in combination gh the refractive force of the eye 


would bring the ray a focus on the retina. But lenses 
cannot be worn i act with the cornea. If the lens is 
placed 20 mm. j t of the cornea its focal length will have 


to be 1,020 miy.jinstead of 1,000 mm. (vide p. 32), but this 
small differegse. is negligible, and we are accustomed to measure 
errors of neff ction by the strength of the lens which is required 
when i6@ AS Tine in the ordinary position of a spectacle lens 
(Fi AD 

arly in myopia, if we give the rays the requisite amount 


ae before they enter the eye they will be brought 
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to a focus upon the retina. We do this by placing a concave 
lens in front of the eye (Fig. 35). Here we should want a —1 D 
lens in contact with the cornea to correct a myopia of 1 D, 
i.e., an eye whose far point is 1 metre in front of the eye. Since 
the glass has to be worn about 20 mm. in front of the eye it will 
have to be rather stronger, i.e., it will have to be of a focal 
distance of 980 mm. instead of 1,000 mm. 

There is an advantage in having the correcting glass in 
ametropia in the position of the anterior focus of the eye, 
because under these conditions the size of the retinal image 
is exactly the same as if the eye were emmetropic (Figs. 36, 38). 
The anterior focus is about 13 mm. in front of the eye, and 
this is so close that the lashes are apt to rub against the 
glasses, soiling them and causing discomfort. Hence spectacles 
are usually placed slightly farther away. We have already 
discovered one effect of this, viz., that the convex glass in 


Fig. 35.—Myopic eye. Parallel incident rays brought to cus 
on the retina by means of a suitable concave le 


hypermetropia has to be rather weaker, and mt concave 
glass in myopia has to be slightly stron t also has an 
effect upon the size of the retinal imag Sing it larger in 
hypermetropia and smaller in PCY igs. 37, 39). The 
increase in size in DR S stn vantageous, bat the 
diminution in myopia is a Pape especially in very 
high degrees. Consequently i atter the glasses ought to 
be made to fit as closely to ee as possible, the eyelashes 


on the retina are c te foci. Hence an object situated 
at the far point of att eye will have a sharp image upon the 
retina (Fig. 33 :\Dhis may be made clearer perhaps if we 
consider the Roy eye from another point of view. We have 
seen that ys from a point on the retina meet in front of 
the eye a\\Wte far point. We may again use the principle of 
reversitNity of rays. If there is a luminous point at the far 
ae rays emitted from it which enter the eye will meet 


being cut short if neon 
We have seen ee ry case the far point and a point 
J 
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Tie. 36. 


Hie 37. 


i Í 
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Fras. 365303—Effect of correcting lenses upon the size of the retinal 
ima. n Figs. 36, 38, where the optical centre of the lens, O, 
eat es with the anterior focal point of the eye, F,, the size of 
NX etinal image is the same as in emmetropia. When the lens is 
; NX ser to the eye than the anterior focal distance of the eye the size 
of the retinal image is diminished (convex lens, Fig. 37) or 
~\ increased (concave lens, Fig. 39). 
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on the retina ; in other words, the image of an object at the 
far point will be upon the retina. > 

From these considerations we learn how it is that a patient 
with myopia cannot see clearly things which are a long dis- 
tance away, whereas he can see things which are near. In 
common parlance, he is “ short-sighted.” He can see things 
at a distance better if he screws up his eyes. This is because 
he thus makes a narrow slit to look through, and this slit acts 
like the hole in the cardboard before a candle (vide p. 21). The 
term myopia originated in this peculiarity (yew, to shut ; 
ow, the eye or countenance). 

The patient with hypermetropia, on the other hand, can see 


e small section 
ertical direction, 
the large section that in the horizontal. 


Fra. 40.—Base of an Ionic column, showing torug, 
to the right shows the radius of curvature ngs 
neither distant nor near objects cle4¢ly~with his eyes at rest, 
since the far point is virtual, and © impossible to place an 
object at its situation. We shalpyee later that he is better off 
than the myope by virtue of mmodation. 

We have already seen Fe emmetrope sees only distant 
objects clearly with hi oe at rest, since the rays from such 
distant objects are Xeayly parallel. For practical purposes 
objects more than etres (20 feet) away from the eye form 
clear images up e retina. 

The conditi O; an eye, whether emmetropic, hyperme- 
tropic, or aor is called its refraction, or more accurately 
its static réaction, since the term applies to the eye at rest. 

WwW > hitherto considered only such errors of refraction 
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as are due to axial shortening or lengthening of the eye (axial 
ametropia). It is not difficult to understand that ametropia 
might be due to other causes. Thus, myopia might be due 
to the refractive power of the eye being too strong; in this 
case parallel rays would be brought to a focus in front of the 
retina even if this were in its normal position. Increase or 
decrease in the refractive power of the eye might be due to 
two causes. It might be due to alteration in the refractive 
indices of the media, or to alteration in the curvatures of the 
refractive surfaces: ametropia due to these causes is called 
index or curvature ametropia respectively. Both are much less 
common than axial ametropia. Index ametropia is very rare, 
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Frc. 41.—Sturm’s conoid. V V, vertical meridian of refracting surface, 
more curved than H H, the horizontal meridian. , B; C, DIRE, G 
sections of conoid. From B to F is the focaluterval of Sturm. 
D shows the circle of least diffusion. x 


though we shall have a physiological ipl of it later (vide 


POL) ; 
Curvature ametropia has a q importance, not because 


ERG 


it gives rise to simple hypern ia or myopia, but because 
it is the cause of another v roublesome error of refraction, 
called astigmatism. In md eyes, even if they are ametropic, 
the areas of the refracti@ surfaces uncovered by the pupil and 
used in vision are v arly spherical. Sometimes, however, 
they are not. I tof these cases it is the cornea which is 
at fault, and © ror is generally of such a nature that this 
surface is ake rom side to side than it is from above down- 
wards. Ena in these cases the curvatures in the vertical and 
horizont@4Nmeridians are both spherical, but the radius of 
cur of the horizontal meridian is longer than that of 
tical. Perhaps the pressure of the lids on the globe 

s to squeeze it above and below. A familiar example of 


t 
ten 
ohn a surface, which is said to have a toric curvature, is seen 
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at the base of an ordinary Ionic column (Fig. 40). Here the 
centre of curvature of the horizontal section is the same as 
that of the column, while the centre of curvature of the 
vertical section is in a line with the surface of the upper part 
of the column. It is obvious that any other section of this 
surface than the vertical or horizontal will not be spherical 
but elliptical. 

What will be the effect of such a toric cornea upon the 
refraction of the eye? Clearly the more curved meridian 
will have more refractive or convergent power than the less 
curved : hence if parallel rays fall upon the surface the vertical 
rays will come to a focus sooner than the horizontal. The rays 
after refraction will be perfectly symmetrical 
when referred to the vertical and horizontal 
planes. They will have two foci. The whole 
bundle of rays is called Sturm’s conoid, and 
the distance between the two foci is called 
the focal interval of Sturm. It is difficult 
to represent this conoid on a plane surface 
(Fig. 41), but we can see what sections of 
the bundle or pencil of rays would look like 
at different distances from the refractive sur- 
face (Fig. 41, A—G). 

At A the section will be a horizontal oval 
or oblate ellipse, because the vertical rays 
are converging more rapidly than the hori- 
zontal. At B the vertical rays have come to 
a focus, while the horizontal are still con- © B' 
verging: the section will be a horizo Fia. 42. 
straight line. At C, D, and E the 
rays are diverging and the al ea still converging. At 


one place in this focal interval thergwwill be a spot (D) where 
the vertical rays have diverged frou the axis exactly as much 


as the horizontal rays have erged towards it. Here the 
section is a circle, which is d the circle of least diffusion. 
At F the horizontal rays e to focus while the vertical are 


diverging : the sectiow @Wbe a vertical straight line. Beyond 
this point, as at G, Rosh sets of rays are diverging, and the 
section will alway, a vertical oval or prolate ellipse. 

What will Neos the retina is situated at either of these 
points of s On? In the first place it is obvious that the 
retinal mil always be blurred, and it is because the rays 
never come`to a focus in a single point that the condition is 
calle (OY ematism ( a, privative, or/ywa, a point). If the 
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retina cuts the conoid at A, where none of the rays have come 
to a focus, every meridian will be in the same condition, 
though in different degree, as in the axial hypermetropic eye : 
this condition is therefore called compound hypermetropic 
astigmatism. If the retina is at B the vertical meridian will 
be in the condition of an emmetropic 
eye, while the horizontal will still be 
in the condition of a hypermetropic 
one: this condition is called simple 
hypermetropic astigmatism. At C, D, 
and E the vertical meridian will be in 
the condition of a myopic, and the 
horizontal still in that of a hyperme- 
tropic eye: this is called mixed astig- 
matism. At F the vertical meridian 
is still myopic, whilst the horizontal is 
in the same condition as in an emme- 
tropic eye: this is simple myopic 
Fic. 43. astigmatism. Beyond F, as at G, both 
meridians are in the condition of an 
axial myope, the rays having crossed in the vitreous: this 
is compound myopic astigmatism. All these positions of the 
retina are met with in actual practice, though there is often a 
combination of axial and curvature defects. 


It will be readily seen that such a ore cannot be cor- 


rected by means of any spherical lens. ws ust obtain some 

means of affecting O 

one set of rays more 

than the other. 

This means is found — 

in cylindrical lenses. 
Suppose CDEF 


is a cylinder of glass 
Fi y 42): AB . 1107 44,—Refraction of parallel rays through 
( 18. ): 18 a plano-convex cylinder. 
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called the axis of 
the cylinder. NA e is cut off the cylinder by a plane 
parallel to theyexis, it would form a cylindrical lens. 
Fig. 43 giv presentations of a convex and a concave 
cylinder., @he direction ab is called the axis of the cylinder, 

oF lel to the axis of the original cylinder from 


since ita 
whic. slice may be supposed to have been taken. It is 
j nt 


i here to warn the student not to confuse the axis of 


N erical and the axis of a cylindrical lens, as they are totally 


erent things. The axis of a cylinder has just been described : 
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through both lines. The 
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the axis of a spherical lens is the line joining the centres of 
curvature of the two surfaces. 

How will a cylindrical lens affect parallel rays falling upon 
its surface ? In the direction of its axis it is simply a plane 
lamina with parallel sides, so that it will have no effect upon 
the rays. In the direction at right angles to its axis it is 
spherical on one 
side and plane on 
the other: it will 
therefore act 
exactly like a 


Eee cowves a Fic. 45.—Refraction of divergent rays from a point 

z plano-concave of light through a plano-convex cylinder. 

lens, 7.e., it will 

make the rays either converge or diverge. If a convex 

cylinder is held between a point of light and a screen, a posi- 

tion can be found for the screen such that a sharp bright line 

is thrown upon it (Fig. 45) : this is the focal line of the cylinder. 
It is to be noted that the line is in the direction of the axis 

of the cylinder. If another convex cylinder of the same 

strength were held with its axis at right angles to the first, it 


Sas 


Vic. 46.—Effect of accommodation. The dotted KA the cur- 

vature of the anterior surface of the lens and ti }éurse of rays with 
show the curvature 
of rays with active 


the eye at rest (static refraction). The solj 
of the anterior surface of the lens and thd core 
accommodation (dynamic refraction). 


Qerpendicular to the first 
e put in contact with their 
ys after refraction must pass 
Y place where they can go through 
both lines is where the=lhds intersect. Hence we see that two 
cylindrical lenses of ‘equal strength, placed in contact with 
their axes at righoreles, act exactly like a convex spherical 
lens of the sameGyrength as either of the cylinders. 

When War has its directions of greatest and least 


would obviously form a focal | 
focal line. If the two cylind 
axes at right angles, all 


curvature ight angles to one another, the condition is 
called regultr astigmatism. In the commonest form, as we 
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have said, the vertical meridian is the more curved, the 
horizontal the less : this condition is generally called regular 
astigmatism “ according to the rule.” Sometimes the reverse 
is found : this is said to be “ against the rule.” Not infre- 
quently the axes are oblique. Often after ulceration, &c., the 
surface of the cornea is irregular. This causes the rays of light 
to be refracted irregularly, so that there is no symmetry at all 
about them and different groups form foci in various positions. 
This is called irregular astigmatism: it cannot be corrected, 
and can only occasionally be improved by glasses. 
Accommodation.—We have to consider now how it is that 
a person with normal sight can not only see distant objects, 
but also near ones. If an object is situated near the eye, e.g., 
at ordinary reading distance—about 22 cm. or 9 inches—the 
divergence of the rays which it emits cannot be neglected. 


Fic. 47.—Diagram of Helmholtz’ theory of mmodation, 


Since the converging power of ee media of the 


emmetropic eye is only strong eno o make parallel rays 


come to a focus on the retina, it (L) ious that divergent rays 
falling upon the cornea will no aAa have come to a focus 
(Fig. 46). They will indeed Rie convergent, but only to 
such a degree that they fyoufd meet somewhere behind the 


retina. Now if we can m@bé the converging power of the eye 
stronger, a point may, yreached when it is just strong enough 


to bring them to a on the retina. This is what is done by 
accommodation; he manner in which the converging 
power of the Or increased is by making the crystalline lens 


stronger. 

We hag seen that the refractive power of a convex lens 
depen on its refractive index and upon the curvature of 
its Ne es. In accommodation, it is the latter which under- 
g ange. The curvature of the surfaces of the lens at rest 
J e eye is approximately spherical, and the radius of curva- 
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e @ ture of the anterior surface is 10 mm., while that of the posterior 
r surface is 6 mm. In accommodation, the curvature of the 
e posterior surface remains almost the same, but the anterior 


- surface changes so that in strong accommodation its radius of 
e curvature becomes 6 mm. The eye under these conditions, 
t which are called its dynamic refraction, has a much increased 
l converging effect upon the incident rays. 
; The mechanism by which this change in the curvature of 
the lens is brought about is as follows (Fig. 47). The lens sub- 
stance is plastic, so that it tends to conform accurately to the 
t shape of its capsule. As has been described (p. 10), the capsule 
is anchored to the ciliary body by the suspensory ligament. 
In the condition of rest, the fibres of the suspensory ligament 
3 are stretched. In the ciliary body is the ciliary muscle, which 
takes its origin from its anterior attachment to the sclerotic 
at the angle of the anterior chamber. When the muscle con- 
tracts, it pulls the posterior part of the ciliary body and the 
anterior part of the choroid forwards slightly. The effect upon 
the suspensory ligament is to slacken it, and with it the lens 
capsule. The posterior surface of the lens is fixed by the sup- 
port of the jelly-like vitreous, so that the slackening of the 
capsule makes itself most felt in the anterior part, which 
becomes bowed forwards. : 


The generally accepted theory here described is that of von 
Helmholtz. According to Tscherning the ciliary muscla tightens 
the suspensory ligament, so that the peripheral ENG of the 
anterior surface of the lens are flattened and Ka) central or 
pupillary area is increased in curvature. 


Our control over the ciliary muscle, thoad involuntary, is 
| very delicate, so that all distances up ite close to the eye 
| can be accurately focussed. The neates point at which small 

objects can be clearly distinguished% called the near point, or 
a punctum proximum. It is mostħgccurately determined by 
oe gradually bringing a fine th closer to the eye until it is 
_ found impossible to see it tly clearly. In practice it is 
sufficient to use very find frnt and to determine the point at 
E which it first become, iQPossible to read it. The distance can 
| be measured by a DAA or inch tape held close beside the 
eye. For ordin linical purposes it is usually sufficient to 
judge the dista At this point accommodation is exerted 
to its maxi y the lens capsule is as slack as it is possible to 
_ make it, n object could only be seen clearly at a nearer 
point y cing a convex lens in front of the eye. 
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It has been shown that the far point of the eye varies accord- 
ing to its static refraction, t.e., according to whether it is 
emmetropic, hypermetropic, or myopic. The near point also 
varies with the static refraction, but it also varies with the 
age of the patient, the reason being that the lens becomes less 
plastic as age advances. We have stated that the lens is a 
mass of epithelium of which the central part is the oldest (vide 
p. 9). As the lens gets older the central cells become tougher 
and more compressed, thus forming a relatively hard nucleus. 
The nucleus is less plastic than the younger cortex, and as age 
advances more and more of the fibres become converted into 
nucleus. Consequently the lens tends less and less to respond 
to changes in tension of the capsule. Thus, a child of ten, the 
earliest age at which it is possible to obtain satisfactory 
measurements, is able to see a small object clearly when it is 
only 7 cm., or less than 3 inches, from the eye. A person of 
thirty years of age cannot see clearly at less than 14 cm., or 
about 54 inches, from the eye. 

Now, we have pointed out that the refractive power of a 
lens in dioptres is the reciprocal of its focal distance measured 
in metres (vide p. 30). The same method is applied to measure 
the static and dynamic refractive powers of the eye. Thus, 
the static refractive power of a myopic eye whose far point 
is 1 metre in front of the eye is said to be 1 dioptre; this is 
usually expressed by saying that the eye has 1 D of myopia. 
Similarly, if a hypermetropic eye has its far paint half a metre 
behind the eye it is said to have 2 D of eymetropia. By 
this method the emmetropic eye, whicghdhas its far point at 
infinity, has no refractive Prag Ww. it is at rest, since 


1 


o0 
AR the same metho Q Nees refractive power, 
the child of ten, whose neg’ oint is 7 cm. from his eye, has 


a refractive power of a S D, and a man of thirty, whose 


near point is 14 ra his eye, has a refractive power of 


= TD. cP 


ia this* ns we can obtain a general rule for indicating 
the am My or amplitude of accommodation, not only of emme- 
tro also of hypermetropic or myopic eyes. This is 
givaNSy the formula A = P — R, which states that the ampli- 
tale of accommodation is equal to the refractive power of 
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the eye when fully accommodated (7.e., the reciprocal of the 
distance of the near point in metres) less the refractive power 
of the eye at rest (2.e., the reciprocal of the distance of the far 
point in metres). 

A few examples will make this clearer. Thus, the emmetropic 
child of ten has an amplitude of accommodation of a 
= 14 — 0 = 14D. What is the amplitude of accommodation 
of an emmetrope whose near point is 12:5 cm. from his eye ? 


Here A = AOO Sth i 8 D. From statistics which have 
125 o0 

been collected we can deduce that this man was about twenty- 

six years old (vide p. 51). Now let us take a case of myopia, 

e.g., a myope of 2 D whose near point is 8 cm. in front of his 

100 


eye. His amplitude of accommodation will be A = N: 


= 105 D. What is the amplitude of accommodation of a 
hypermetrope of 3 D whose near point is 12°5 cm. from his 
eye? Here the far point is behind the eye and distances 
measured in this direction must have the opposite sign to 
1000 
125 


ç 


those measured in front of the eye. Hence A = 


R a TEED 

The numbers given by these calculations for the litude 
of accommodation give the strength of the conve 
would have to be placed in contact with the 
that the near point might be brought to the 
without using the accommodation. Seve 
come to light from the calculations. xt hypermetrope of 
3 D has to exert 11 D of so a n order that he may 


see clearly at 12°5 cm., whilst ayXSnmetrope has to exert 
only 8 D of accommodation to brie about the same result. 
We see, then, that the hyperm e has to exert an amount of 
accommodation equivalentt amount of his hypermetropia 
in order to focus paralle $ upon his retina, t.e., he has to 
use this amount of modation in order to see distant 
objects clearly. AgaitAn the case of the myope of 2 D, his 
far point is half ag@tre, or 50 cm., from his eye ; he can see 
clearly at that dance without accommodating, but he has 
to exert 10: f accommodation in order that he may see 
clearly at . from his eye. This patient, then, has to exert 
nearly a ee accommodation to alter his points of clear 
4 
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vision from 50 cm. to 8 cm., t.e., through 42 cm., that a hyper- 
metrope of 3 D has to employ in order to move his point of 
distinct vision from infinity up to 12°5 cm. We see, therefore, 
that the range of accommodation, i.e., the distance between the 
far point and the near point, is not always the same for a 
given amplitude. 

The effect of age upon the static and dynamic refraction is 
given in Fig. 50, which is the result of a large number of 
statistics and gives the average results. From this table we 
see that even the far point alters in advanced age. After about 
fifty the eye tends to become hypermetropic, so that at eighty 
it has about 2'5 D of hypermetropia. This has nothing to do 
with accommodation, and hence nothing to do with loss of 
plasticity in the lens. It is, however, due to changes going on 
in the lens, viz., an alteration in its refractive index so that it 
has a weaker converging power. 

The refractive indices of the successive layers of the lens increase 
from the periphery towards the nucleus. The effect is twofold : 

it tends to correct aberration by increasing the con- 
vergence of the central rays, and the total refractive 
index of the whole lens is increased, being greater 
than the refractive index of the nucleus. For the 
lens may be looked upon as a central bi-convex lens 
encapsuled in two menisci (Fig. 48). The menisci act 
as concave lenses because the curvature of the nucleus 
Fic. 48. is greater than that of the periphery of the lens. 
Hence they tend to counteract th ey of the central 
lens, but not so much as if their refractive ings wasthesame. In 
old age the index of the peripheral 
layers increases, so that the total 
refractive index of the lens þe- 


comes less, and the eye nee) 4 a DIVERRE ance 
hypermetropic. A AND PERIPHERAL 
: A A : x THICKENING 
Examination with the sli p T orl gm CONEDE 
(vide p. 94) reveals thyge “thief NEE ae 


surfaces of specular ection 

corresponding to anterior 

surface of the. ler N ìe surface of ; 

the ‘adult gga and the ACEN EDN 
surface of the” foetal nucleus ” LRE 

(Fig. 49) $ rated by “ zones of 44 PE we 9, 
discontiyf yy.” The feetal nucleus a 

cor cafes to the lens at Woe hee 

bi Its centre, the “ central 

aa is most homogoneous, Fig. 49. 
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and therefore appears darkest (vide Fig. 74, p. 95). The adult 

nucleus corresponds to the size of the lens in early adult life. It 

is separated from the lens capsule by the cortex, consisting of 

lens fibres laid down subsequently (vide p. 9). Note that the 

radii of curvature of the successive bands diminish from without 
| _ inwards, so that they act as negative menisci. 


__ If we turn our attention to the curve of the near point we 
see that the amplitude of accommodation gradually diminishes 


10_15 20 25 30 35 40 45 50 55 60 65 70 75 80 


Fie. 50.—Chart of static and maximum in e) fraction at various 
ages. (Donders.) Abscisse, ages; or = , accommodation in 
dioptres. 


throughout life. Now, we are eit to hold books for 
reading or work for sewing, Ko about 10 inches, or 22 cm., 
from the eyes. In order ta able to see clearly at 25 cm. 


from the eye we have CS ert = = 4 D of accommodation. 
If we look at the tfe we shall see that an emmetrope has 


only 4 D of gaion left at about forty-one years of | 
age. He AENG able to see clearly at 25 cm., but not 
| closer. Hf about forty-six he will have only 3 D of 
| RS n left. He will not now be able to see clearly 
4—2 


i 
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at 25 cm., but he will have to hold his book farther off, viz., 


a = A T a a ode he will Gave to hold the 


book yet farther off, and he will probably have to use very 
large print or he will not see clearly at all. This is the condi- 
tion which is called presbyopia (mpéoßvs, old). 

It will be seen that a patient never requires more than 
+ 4 D to correct his presbyopia only, since that is the amount 
of accommodation required to place the far point of the 
resting emmetropic eye at reading distance. A convenient 
rule to remember is that a presbyope requires + 1 D for every 
five years after forty; t.e., at forty-five, + 1 D; at fifty, 
+2 D; at fifty-five, + 3 D ; at sixty and later, + 4D. The 
rule errs in giving rather too liberal a correction ; a slightly 
smaller correction is often more comfortable. 

It is a common error among students to think that pres- 
byopia is a condition which commences at about forty-five 
years of age in emmetropes, and earlier in hypermetropes. Of 
course this is not so : the condition which has been increasing 
throughout life first becomes troublesome when the near point 
of the eye has receded so far that it is beyond comfortable 
reading distance. 

There are two other phenomena which occur with accom- 
modation, one affecting the iris, the other the direction of the 
eyes. In order that we may see a near objecttwe must look 
at it; hence in order that we may see it at WÑ same time with 
both eyes they must each turn inwards@s converge. The 
amount of convergence, like the amo f accommodation, 
depends upon the distance of the op It is therefore easy 
to understand that there is a oe relationship between 
accommodation and converg We shall have more to 
say upon this subject when Ke onsider the various forms of 
squint. O 

When we prompto a near object the pupil becomes 
smaller, or contract xperiment has shown that this 
movement of th Wi associated with the accompanying 
act of conver N rather than with accommodation per 


se. It is p y of the nature of an associated move- 
ment, or, % ave termed it, synkinesis (ovr, with, kivyous, 
moveme 

Conjagdion of the pupil during accommodation is not for 
th pose of diminishing aberration, since this is already 
diNwshed by the act of accommodation. It has the effect 
compensating for the relative increase of light entering the 


ELEMENTARY PHYSIOLOGICAL OPTICS 53 


eye from near objects, but is greater than is necessary to 
produce this result. 

It is not uncommon for the refraction of the two eyes to be 
different : this condition is called anzsometropia (a, privative ; 
tos, equal; peérpov, measure). It might be anticipated that 
this could be corrected to some degree or entirely by unequal 
accommodation in the two eyes. Thus, if one were emme- 
tropic and the other hypermetropic, both eyes would be able 
to distinguish distant objects clearly if the hypermetropic one 
alone accommodated the requisite amount to correct its hyper- 
metropia. It has been conclusively proved, however, that this 
does not occur. When these cases are not corrected by the 
proper glasses clear vision is wholly uniocular. 

Although astigmatism is chiefly due to faulty curvature of 
the cornea, in some cases there is also lenticular astigmatism. 
This is not generally due to unequal curvature of the surfaces, 
but to slight tilting of the lens, so that the incident rays fall 


Fre. 51 —Spherical aberration. & 


upon it obliquely. If we look through a glass lens at 
printed matter we shall see that aD ‘eS become distorted 
and elongated in one direction ; form of astigmatism. 
The astigmatism of the crystallin s is generally of such a 
nature that it tends to count the corneal astigmatism, 
though sometimes it adds PA fect. As in anisometropia, 
it might be iti UNE natism could be corrected by 
accommodation. act the ciliary muscle acted 
only at the sides T at all above or below, the anterior 
surface of the lens yor become more curved in the horizontal 
than in the vertitat@heridian. This would counteract the effect 
of the ordin orm of corneal astigmatism. It has been 
proved, hoer, that this also does not occur. When the 
ciliary m acts, it acts equally all round the circle; and 
when “o Ea ad muscle acts, the one in the opposite eye acts 


"Nag usly and equally under ordinary conditions. 
© 


ww 
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THE PUPILS 


The iris acts like the diaphragm of any ordinary optical 
system, such as a photographic camera or a microscope. In 
discussing the effects of spherical mirrors in reflecting, and of 
spherical surfaces in refracting the rays of light, we said that in 
each case they were all brought to a focus in a single point. 
This is really only an approximation, which is sufficiently 
accurate for rays close to the axis. In a convex spherical lens, 
for instance, parallel rays near the axis meet at the principal 
focus (vide p. 26). The rays farther away from the axis, how- 
ever, are refracted too much, so that they cut the axis nearer 
the lens than the principal focus (Fig. 51). This causes a 
blurring of the edges of the image, which is said to be due 
to spherical aberration. The diaphragm cuts off these peri- 
pheral rays, and thus prevents the blurring. In the eye the 
surfaces are not even spherical near the periphery, and are 
often not so in the centre, so that much more aberration is 
liable to occur. The iris reduces the effects of the evil to a 
minimum. | 

There is also another form of aberration due to the imperfect 
refraction at spherical surfaces. White light is made up of all 
the colours of the spectrum. The component rays are refracted 
differently, the violet most, the red least. Hence there is a 
tendency for the white light to be split up into its components, 
in which case the image will have a ee edge. This 


phenomenon is called chromatic aberratio 


| 
When light enters the eye and falls the retina the pupil 
contracts. We have already seen t e pupils also contract | 

f 


when the optic axes converge ccommodation. On the 
other hand they dilate if the-s&\~ of any part of the body is 
pinched or any sensory nerveds ‘stimulated to the extent of 
refses to stimuli of various kinds are 

d are easily observed. When they 

e changes which occur afford very 
to the condition of the nerve tracts 
s are rather complicated, but it is essential 


causing pain. These res 
very rapid and Poe 
are altered by RAON 
valuable informadi ; 
involved. The 


Under ] conditions, with equal illumination—a point 
iAy neglected—the pupils are equal on the two sides. 
are to meet with unequal pupils in a normal person ; 
RNY ses do apparently occur, but every possible patholo- | 

i cause must be eliminated before we admit that the 


i 
ition is an idiosyncrasy. 
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Fig. 52.—Diagram of the N pupillary paths. Dotted lines, pupillo- 


constrictor: III nuc. pmu s of third nerve; c.g., ciliary ganglion ; 
8.¢., short ciliary nerve Solid lines, pupillo-dilatator : Dil., hypothetical 
dilatator centre in medulla ; c¢.c-sp.t., Budge’s centrum cilio-spinale 
inferius; D I, D D III, first, second, and third dorsal nerves (see 
text); r.c., ramu mmunicans ; Stellate g., stellate ganglion; ann. V., 
annulus of Visions: i.¢.g., inferior cervical ganglion ; cerv. Symp., cer- 
vical syn C; 8.¢.g., Superior cervical ganglion; Gass. g., Gasserian 
ganglion ; , V2, V3, first, second, and third divisions of the fifth nerve ; 
V nasal Nasal branch of the ophthalmic (first) division of the fifth nerve ; 


le, ACY iliary nerves. 
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On the other hand, the size of the pupils varies much in 
| different people under the same conditions of illumination, &c. 
| In old people it is smaller than in the young, sometimes to 
| so great an extent that the pupils are almost “ pin-point.” 
| They are often smaller in hypermetropes, and larger in myopes, 
| 

| 


than in emmetropes ; 
they are said to be 
smaller in blue eyes 
than in brown. The 
causes of these differ- 
ences are conjec- 
tural, and need not 
detain us. The two 
facts of prime im- 
portance have been 
mentioned, viz., that 
there are two re- 
flexes, that to light 
and that to sensory 
stimulation, which 
act in opposite direc- 
tions. The normal 
size of the pupil may 
be looked upon as 
essentially. the 
Tre. resiNtant of these 
Fre. 53.—Diagram of the afferent and efferent go orces. 


pupillary paths for light stimuli. Afferer The motor inner- 
paths from left sides of retine, thick saQN ’ vation of the pupil 


| 
| li fferent paths f ight sig 
ines; anerent paths trom rignt s 2 * 

| r S is as follows (Fig. 
| 

| 

|| 

| 

|| 


retinæ, thick dotted lines; efferer hs ’ 
of left eye, thin solid lines; e paths 52). The sphincter 


of right eye, thin dotted lines. r.; iris; unillee is innervated 
R, retina ; II., optic nerve ; otik optic tract ; PE 


Coll. Supr., colliculus supergy or anterior PY the third cranial 
corpus quadrigeminum ; Grr nuc., nucleus nerve. The pupil- 
of third nerve; ¢.9.b.a#ernal geniculate constrictor fibres 
body; c.g., ciliary gaag§on; s.c.n., short . . 

ciliary nerves. 4) start in the anterior 


part of the third 
| nucleus in hEr of the aqueduct of Sylvius. They pass 
out of the Gy -brain and run in the main trunk of the 


third ner far as the orbit. Here the fibres pass into the 
brane ch supplies the inferior oblique muscle, leaving it 
by hort root of the ciliary ganglion. From the ciliary 


n they pass by the short ciliary nerves to the eye, 


2 
Ning the sclerotic around the optic nerve, being here in 


A 
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company with the short ciliary arteries (vide p. 11). The nerve 
fibres pass forwards in the choroid and ciliary body to the iris. 

The dilatator pupille is supplied by the cervical sympa- 
thetic nerve. The dilatator tract probably commences in the 
mid-brain not far from the constrictor tract. It passes 
downwards through the medulla oblongata into the lateral 
columns of the cord. The fibres leave the cord by the 
ventral roots of the first three dorsal and probably the last 
two cervical nerves, enter the rami communicantes, and run 
to the first thoracic or stellate ganglion. From here they 
pass by the anterior limb of the annulus of Vieussens into 
the cervical sympathetic. In this nerve they run up the neck 
to the superior cervical ganglion, whence they pass with the 
carotid plexus into the skull. They run over the anterior 
part of the Gasserian ganglion and pass into the first or 
ophthalmic division of the fifth nerve, following the nasal 
branch, which they leave finally to enter the long ciliary 
nerves, thus avoiding the ciliary ganglion. The long ciliary 
nerves enter the eye on each side of the optic nerve, accompany- 
ing the long ciliary arteries. Like them, they run forwards 
between the choroid and sclerotic, enter the ciliary body 
and thus reach the iris. . 

These complicated paths will be seen at a glance in the 
accompanying diagrams. 

We have now to consider the nervous mechanigrt of the 
reflexes. The light reflex is carried out entirely aft the 
constrictor centre, so we may put the dilatator aside for 
the moment. The afferent fibres are contai in the optic 
nerve, arising from all parts of the retin) ig. 53). It is 
unknown whether they belong to the |; r the small fibres 
of the optic nerve. It is certain th y undergo partial 
decussation in the chiasma, like the sual fibres, and that they 
enter the optic tracts. It is also céethin that, unlike the visual 
fibres, they do not enter the lat@al geniculate body, but leave 
the tract to pass by an mph path to the third nucleus. 

The constrictor EN sesses “tone,” t.e., it is per- 
petually sending out e ses which keep the pupil slightly 
contracted. If light upon the retina of one eye its pupil 
contracts—the diraa reaction to light; but the pupil of the 
opposite eye aléacontracts simultaneously—the consensual 
reaction to le KS his consensual reaction should always be 
tested, sir N gives useful information which cannot be 


N a the direct reaction. Thus, if there is a block on 
one erve so that there is no direct reaction to light, but 


N 
PN 
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the consensual reaction from light thrown upon the other eye 
is unimpaired, we know that the block, whatever it may be, 
does not affect the efferent constrictor tract, i.e., the trunk of 
the third nerve, the branch to the inferior oblique, and the 
short ciliary nerves are intact. The consensual reaction is 


probably carried out by means of fibres which unite the two 
| constrictor centres in the third nucleus. 

That the afferent pupil-constrictor fibres undergo partial 

decussation in the optic chiasma is proved by Wernicke’s 

hemianopic pupil reaction. This reaction is pathognomonic 


| of disease of one optic tract. It will be seen from Fig. 53 that 
such a lesion will cut off the afferent impulses from correspond- 
ing halves of each retina, 7.e., from the temporal half of one and 
the nasal half of the other. If light is thrown upon these parts 
| | of the retinæ the pupils do not contract, but if it is thrown on 
| thé other halves of the retinæ the pupils respond. 
| 
| 


The sensory reflex is more complicated than the light reflex, 
for both the dilatator and the constrictor centres play a part in 
its production under normal conditions. It has been shown 
that sensory stimulation causes first a rapid dilatation of the 
pupil due to augmentation of the dilatator tone through the 
cervical sympathetic, and then a second dilatation, rapid in 


onset but slow in disappearance, due to inhibition of the con- 
strictor tone. There are other reflexes and synkineses, e.g., 


| emotional, which need not detain us. 
IM Minute examination of the pupil when the\ntensity of the 
sala contracts 
own into a condi- 
| 
| 


light entering the eye is altered, shows th 

and then oscillates rapidly, finally sett] 

tion of contraction which is slightly than the summit of 
e, the pupil as it were 

n in the opposite direction, 


the first wave. In its sudden res 

oversteps the mark, oversteps i 
| and so on. Two different ty, exaggeration of this oscilla- 
| tion are met with under Mo al conditions. One is the con- 
| 
| 
| 


dition in which the oscillations are very large and easily seen, 
and which are to a lar tent independent of the light falling 
upon the eye. Thi eied hippus ; its origin is obscure, but 
it undoubtedly nds upon the rhythmic activity of the 
nervous centrés, fd is not a peripheral phenomenon. More 

| important is.tie’ lack of sustained contraction under the con- 

| tinued ings e of light. Here the pupil contracts sluggishly 
when t tensity of the light is increased, but while the light 

| | is sti pt constant it slowly dilates, often with superposed 
| wh oscillations. This is a pathological phenomenon 


sl 
| sghynient upon diminished conductivity in the afferent path 


ay 
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of the light reflex, t.e., usually in the optic nerve (see Retro- 
bulbar Neuritis). 

Drugs are so frequently employed in ophthalmic practice 
for the purpose of dilating or constricting the pupils or para- 
lysing the accommodation, that it is important to know exactly 
how they act. Pupil-dilating drugs are called mydriatics ; 
pupil-constricting, miotics; drugs which paralyse the ciliary 
muscle, cycloplegics. All drugs which dilate the pupil also 
_ paralyse the accommodation in greater or less degree ; many 
attempts have been made to discover a drug which will effect 
the former purpose without the latter, but without success. 
Similarly, all miotics stimulate the ciliary muscle to contract, 
so that the eye assumes a condition of partial or complete 
accommodation. 

The vexed question whether these drugs act upon the 
respective muscle fibres or upon the nerve endings contained 
in them need not be discussed here. The strongest mydriatic 
which we possess is atropin ; it paralyses the sphincter iridis 
and ciliary muscle completely, and is said also to stimulate 
the dilatator iridis. It has so potent an action that it abolishes 
the tone of the ciliary muscle. Thus, an emmetropic eye 
placed fully under the influence of atropin becomes hyper- 
metropic to the extent of about 1 D; this must be taken into 
account in correcting errors of refraction. Atropin solution 
(e.g., 1 per cent.) instilled into the conjunctival sac jg\absorbed 
through the cornea into the anterior chamber, whe it acts 
locally upon the intrinsic muscles. It takes @sconsiderable 
time to cause complete paralysis, hence it ical to order it 
for use at home three times a day for at | hree days. The 
effects do not pass off for about ten ne drop of 0'5 per 
cent. atropin sulphate solution cays e dilatation of the 
pupil in thirty to forty minutes Kon complete paralysis of 
accommodation in about two hows ; the effects do not pass 
' off entirely till from three to s@en days. Duboisin, hyoscin or 


scopolamin, and daturin ilarly to atropin. 

Homatropin acts mors yfickly than atropin, and the effects 
pass off more quickly. (Fts full effect is obtained by an oily 
solution (in Ol. Rici L AÀ per cent.) in three-quarters of an hour, 


especially if coped with cocain (2 per cent.), which acts 
chiefly by inc Ning the permeability of the cornea. The 
effects pag completely in forty-eight hours, or much more 
quickly 3 Sop of eserin (1 per cent.) is instilled. The mix- 


ture o atropin and cocain, which is commonly employed 
for \esti 


O 
4? 


nating refraction, does not paralyse the intrinsic 
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muscles so fully as atropin, the tone of the ciliary muscle not 
being abolished so thoroughly. Homatropin probably acts 
upon the iris through the sphincter only. 

Cocain, besides its aneesthetic effect through the endings of 
the fifth nerve in the cornea, iris, &c., also stimulates the sym- 
pathetic nerve endings in the dilatator iridis. It does not para- 
lyse the sphincter, so that the dilatation of the pupil is only 
moderate, and the pupil continues to react to light even after 
prolonged application. Cocain is a useful drug in confirming 
the diagnosis of paralysis of the sympathetic nerve: if this 
nerve is paralysed cocain fails to dilate the pupil. The effect 
is not due to degeneration of the nerve endings, as I have found 
that cocain fails to act very soon after section of the sym- 
pathetic in the neck in animals. 

Eserin, or physostigmin, the most powerful miotic we possess, 
acts by stimulating the third nerve endings in the sphincter 
and in the ciliary muscle. It is therefore an antagonist of 
atropin, but it is unable to overcome the dilatation produced 
by atropin. On the other hand, eserin readily overcomes 
the dilatation produced by homatropin and cocain. These 
facts are of very great importance and must be carefully borne 
in mind. Comparably with cocain eserin fails to produce 
constriction of the pupil after section of the third nerve. 

Kserin, unlike the common mydriatics, causes some smarting 
and injection of the ciliary vessels when instilled into the con- 
junctival sac. What is more unpleasant is “ dragging ” 
sensation in the eye which patients cor of when it is 
acting. It may be so irritating as to cag&%}vomiting, but this 
only occurs in very sensitive persons o nthe drug is pushed. 
Owing to these symptoms it shoul be instilled more fre- 
quently nor in stronger doses requisite to ensure the 
desired result. A 0:5 per coe lution or one considerably 
weaker is often adequate. 

Eserin begins to contyəçt the pupil and cause spasm of 
accommodation in ahohytve minutes ; its maximum effect 
is reached in twe forty-five minutes. The effect on 


accommodation | nly an hour or two, that on the pupil 
two to three das: 
Pilocarpin CA Similarly to eserin, but is less potent. 


In irritapi¥e’miosis, due to stimulation of the third nerve, 
light, ac modation, and eserin will cause greater constric- 
tion, ape in dilatation. In paralytic miosis, due to paralysis 
of ny sympathetic, light, accommodation, and eserin will 
ey constriction, atropin little or no dilatation. 
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In spastic mydriasis ight, accommodation and eserin will 
cause constriction. In paralytic mydriasis there is no reaction 
to light or accommodation, and eserin acts very feebly. 


VISUAL PERCEPTIONS 


When light falls upon the retina it acts as a stimulus to a 
sensory nerve ending. As contact of the skin with a foreign 
substance causes the sensation of touch, so stimulation of the 
retina causes visual perceptions. The changes which go on 
as the result of a suitable stimulus in an ordinary tactile end 
organ, the physiological impulses in the afferent sensory nerves, 
and the psychological interpretation of these impulses in the 
brain which we call tactile sensation, ‘are all relatively simple. 
In the visual nervous mechanism they are much more complex 
and highly differentiated. 

We may first very briefly consider the changes which occur 
in the end organ itself. Light falling upon the retina causes 
at least four effects. (1) The pigment in the hexagonal cells 
of the retinal epithelium migrates from the bodies of the cells 
into the processes which lie between the rods and cones. (2) The 
cones become shorter. Both these effects are slow ; both give 
more response to the violet end of the spectrum than to the red 
end; both are consensual as well as direct—light on one retina 
causes the effect on both, though the other be kept in dark- 
ness. (3) The visual purple, a substance which is found only 
in the rods, is bleached, so that a sort of photogrgpA or opto- 
gram of the luminous object is formed. (4) Aee of elec- 
trical potential are set up in the retina. 

We are more concerned, however, with t, 
result from stimulation of the retina wW light. These are 
of three kinds, which are called th t Sense, the Colour 

Sense, and the Sense of Form. of these may become 
| disordered, so we must examine ae: they really mean. 
The Light Sense is the facu ich permits us to perceive ` 
light, not only as such, ee, s gradations of intensity. By 
utilising shadows can I Gheretinal blood vessels upon the 


rods and cones it ay roved that the neuro-epithelium is 


er 


nsations which 


the actual sentient of the retina (Purkinje’s experiment). 
. It is in this “ha tite¥ the clear images of objects in the outer 
world are foouss The rays stimulate the rods and cones and 
give us the aeons of light. Hence rays falling upon the 
optic dis ise to no visual sensation, and this is therefore 


ae raw nd spot (Mariotte). 
1 


OCN 
K 


ght which is falling upon the retina is gradually 
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reduced in intensity there comes a point when it is no longer 
perceived: this is called the light minimum. It varies very 
greatly according to the amount of light which has been falling 
upon the retina before the observation is made. We are all 
aware that if we go from bright sunshine into a dimly lit room 
we cannot perceive the objects in the room until some time 
has elapsed: the eyes have to become “adapted” to the 
amount of illumination. Hence observations on the light 


if 
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Fra. 54.—Acuity of form sense in different parts of theretina. (Dor.) 
F, fovea centralis. Abscisse, degrees towards th lyiphery of the 
retina ; ordinates, relative acuity, that at the fo g unity. 


minimum are only comparable one wi e other when the 
eye is in the condition of dark adaptatgoyy. Since this involves 
keeping light from the eye for at le enty to thirty minutes 
the investigation is tedious, ad) rhaps this is the chief 
reason why it is much neglect cithically. The light minimum 
for the fovea is considerablyQivher than for paracentral and 
peripheral parts of the r@pa, and retinal adaptation affects 
the macula relatively lifts. 
Having ascertain ight minimum, if the light is gradu- 
ally increased inigtphsity there are points at which we can 
clearly distingukh A difference in the amount of illumination. 
We can do th-pest if we have two illuminated areas of equal 
size to co €, as is done in special instruments for the pur- 
pose, SS photometers. We can then find out how much 
j e area must be in order that we may distinguish a 


at in illumination. This is called the light difference. 


Xe) 
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It is found to vary with the amount of illumination—the 
greater the amount of illumination the greater will have to 
be the difference in order that we may be conscious of any 
difference at all. Indeed, light difference tends to follow a 
well-known law which is approximately valid for all sensory 
impressions (Weber’s Law). 

Neither of these functions of the light sense is much used in 
ophthalmology. There is no doubt that the light minimum is 
increased in diseases which impair the precipient elements, 
viz., the rods and cones (see Retinitis pigmentosa). It is said 
that disease of the conducting elements, the nerve fibres, 
causes increase in the light difference. 

The rods appear to be much more sensitive to low illumina- 
tion than the cones, so that in the dusk we see with our rods 
(scotopic vision). Nocturnal animals, like the bat, have few 
or no cones. 

The Form Sense, which is next in importance, is the faculty 
which enables us to perceive the shape of objects in the outer 
world. Here the cones play the predominant part, and where 
they are most massed together and most highly differentiated, 
viz., at the macula, there the form sense is most acute. It 
falls off very rapidly towards the periphery, as is shown in 
Fig. 54, and it is noticeable that the curve. agrees fairly well 
with the diminution in the number of cones. We are accus- 
tomed to speak of acuity in distinguishing the shapes of objects 
as acuity of vision, and we mean by that the grea 
which it is possible to obtain. The acuity of visi 


applies to central vision, or the vision of objec ose images 
are formed at the fovea and its ee ighbourhood, 
the macula lutea. 


The form sense is not a purely ing OR ion, but in the per- 
ception of composite forms—such asXletters—is largely psycho- 
logical. The purely sy ine aaa ele Or which enter into the 
complex form sense are (1) the liglfPgense, (2) the sense of position, 
(3) the sense of aeininating he cau of position depends 
upon the light sense and u conditions of contrast between 
the object and its DENS A physiological process, called 
spatial induction, ZO lowering of sensibility of the area 
surrounding a stimulate area, so that the demarcation between 
the two areas is Ra The sense of position is measured by 
the minimum vå e. The sense of discrimination is the power 


to distinguigt! visible objects as separate, and is measured by 
the minimé parabile. Form sense is measured by the minimum 


legible oS 


ww 
N 


64 DISEASES OF THE EYE 


In determining the acuity of vision, we utilise the visual 
angle (wide p. 35). We naturally choose as our basis the 
minimum visual angle, i.e., the angle which two luminous 
points must subtend at the nodal point of the eye in order 
that they may be perceived as separate and distinct. Now, in 
order that we may get separate impressions from two points 
close together on the retina it is necessary that two cones 
shall be stimulated, and that there shall be a cone between 
these two which is not stimulated. If we know the diameter 
of a cone we can calculate the minimum angle which must be 
subtended at the nodal point in order that these requirements 
may be fulfilled. This angle, as we have already seen, is equal 
to the angle subtended on the other side of the nodal point by 
the two luminous points. Asa matter of fact these calculations 
agree fairly well with.the results of observations. It might 
be thought that the observation was a very easy one, but 
there are several complications. It is found that there is a 
certain amount of spread of the stimulus from one cone to 
surrounding ones, due chiefly to natural irregular astigmatism 
of the refractive media, especially the lens. This causes bright 
objects on a dark background to appear a little larger than 
they really are: the phenomenon is called irradiation. It is 
not altogether a disadvantage, for it helps us very much in 
seeing actual points of intense light, like the stars, millions of 
miles away. In clinical work it would be a disadvantage to 
have an unduly high standard of visual acuity,\pecause nearly 
everybody would be abnormal according tQQhe*standard. It 
is found that a minimum visual angle of inute (1’) or one- 
sixtieth of a degree gives a very goo rage, and it is upon 
this basis that test types are constr (vide p. 128). 

The Colour Sense is that ora ereby we are enabled to 
distinguish different colours and different colour tones. The 
exact investigation of the hes sense is one of great com- 
plexity, for the different cefours of the spectrum differ in 
luminosity, so that thi turbing factor has to be added to 
those dependent upg hysiological condition of the retina, 
e.g., its state of ad ion, and so on. 

Laer 6 ours occurs only with lights of moderate or 
high intensity some degree of light adaptation of the retina 
(photopic viskep). If a spectrum of low intensity is viewed with 
the dark ted eye it appears as a grey band, differing in 
brigh: in different parts (scotopic viston). The brightest part 
is a ut 530 pu, corresponding to the green of the photopic 
we The brightest part of the photopic spectrum is at 


S 
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about 580uu, near the sodium line in the yellow. Scotopic 
vision is probably a function of the rods, colour vision of the 
cones. 

If three colours sufficiently far apart in the spectrum are 
chosen, all the other colours, though not in the same degree 
of saturation, can be formed by their combination in suitable 
proportions, and white light can also be formed in the same 
manner. Hence normal colour vision is called trichromatic. 
There are reasons for choosing red, green and blue for these 
“primary ” colours. Now, we know that physiological im- 
pulses are in some sense a reflex or image of the physical 
stimuli which give rise to them, e.g., sound waves cause physio- 
logical impulses, which are perceived as sound, and so on. If, 
therefore, we imagine three slightly different kinds of impulse 
set up by the stimulation of the retina by red, green and blue 
light respectively, their combinations in suitable proportions 
would enable us to perceive the whole gamut of the spectrum, 
including white light. This is the basis of the Young-Helm- 
holtz theory of colour vision. According to Hering’s theory, 
chemical changes in three different types of “visual substance ” 
situated in the retina cause the sensations of colour (including 
white and black). The three substances are white-black, red- 
green, and blue-yellow. If anabolic or building-up changes 
(Assimilation) are set up in these substances, the sensations of 


white, red and blue are caused respectively. If oe or 


breaking- down changes (Dissimilation) are set up, <Jgreen, 


and yellow result. 
Perhaps no subject affords a better field for ghrectures than 
the theory of colour vision. It is suffici ere for us to 
emphasise the importance of the kG, Qiy colours, upon 
which stress is laid by the Young- z theory, and the 
intimate relations which exist betw R and green, blue and 
yellow, and white and black, whickàre the foundation of the 
Hering theory. It is necessar @ realise so much because the 
colour sense is defective in Sd large proportion of people. 
This congenital abnorm is called colour blindness (q.v.). 
In it the importance e three primary colours and the 
intimate relation of t irs of colours are forcibly brought out. 

The three types Gf visual perception are not confined to the 
minute area of al or macular vision. All are present in 
greater or less ee in more peripheral parts of the retina. In 
disease t est and most delicate traces of failing function 


remal 


© 


are ee be found in the peripheral parts, central vision 


perfectly normal. Hence the great importance of 
6 
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knowing the normal limits of the light perceptive and the 
colour perceptive areas of the retina. 

The field of vision is the projection of these percipient areas 
of the retina on the outer world. When we stand upon the 
seashore and look at, or “ fix,” a ship on the horizon it forms 
a retinal image at the fovea. We are accustomed, then, to 
consider that any object in the outer world which forms the 
image at the fovea is situated somewhere upon the line of 
vision, i.e., the line passing through the fovea and the nodal 
point of the eye. The foveal image is “ projected ” outwards 
along this line. Whilst still fixing the ship we are conscious of 
seeing, less clearly, innumerable objects for miles around. 
From our knowledge of the refractive mechanism of the eye 
we know that these objects must form their retinal image 
upon peripheral parts of the retina. Regarded from the side 
of the eye the image upon any point of the peripheral part of 
the retina is “ projected ” outwards along the line joining the 
point with the nodal point. The field of vision, then, is the 
projection outwards of all the points upon the retina which can 
give rise to visual perceptions. We will postpone the considera- 
tion of its properties to a later stage (vide p. 136). 


CHAPTER V 
THE NEUROLOGY OF VISION 


In the preceding chapter we have considered the process of 
vision up to the point at which the retinal receptive elements, 
the rods and cones, have become stimulated. As with other 


Fre. 55.—Diagram of the b, R brain, showing superficial origin 
of the D “TIL, IV, I cranial nerves : inf. A infundibulum ; 
o.tr., optic tract ; peg j ebral peduncle ; 7.g.6., internal geniculate 
body ; ; eg.b., externa geniculate body; pv., pulvinar of optic 
thalamus; M. S lulla oblongata. 


sensory nego imulation of the end organ causes the deve- 
lopment RNY vous impulses which travel up the afferent 
tracts of central nervous system to the brain. The com- 


pariga the afferent tracts of common sensation with those 
Ò a 
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ied by a nerve fibre along the sensory nerve and the dorsal 
Spinal root to the cord : it travels up in the posterior columns 
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of vision throws so much light upon the latter that it is worthy 
of a moment’s consideration. 


i] 


ag (( | 


S 


Fre. 56. Fre. 57. 
Fies. 56 and 57.—Fig epresents a diagram of the neurons of the 
most direct pat mmon sensation. Fig. 57 represents the 


neurons of the NS hf visual path. I, II, III, neurons of the first, 
second, and thf 

nucleus gfacii’; s.c.q., superior corpus quadrigeminum ; n.lent., 
nucleus leħtiďularis ; 0.th., optic thalamus. I in Fig. 57, rod and 
cone biĝolars in the retina. Oh., chiasma; ¢.g.b., external geniculate 
ie j., pulvinar of optic thalamus. 


rders respectively ; n.c., nucleus cuneatus ; n.g., 


sensory impulse of common sensation, e.g., in the leg, is 
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of the cord to the nucleus gracilis or the nucleus cuneatus as 
the case may be (Fig. 56). The whole of this course is along 
the processes of a single cell or neuron, which has been called 
the neuron of the first order. The impulse is taken up in the 
nucleus gracilis or cuneatus by a second cell, and is carried 
along the nucleo-thalamic tract or mesial fillet to the opposite 


Ty! 


eres OR 


Fig. 58.—Diagram of the afferent vis aths from the retin, with 
the corresponding fields of vision\ After von Monakow.) Oh., 
chiasma ; pv., pulvinar of optic amus ; ¢.g.b., external geniculate 
body; s.c.g., superior corpus rigeminum. 


optic thalamus ; other Ar especially those derived from the 
nucleus cuneatus, 6 the superior colliculus or corpus 
quadrigeminum. Tghells in the nuclei gracilis and cuneatus 
are the neurons R= second order. A third cell, the neuron of 
the third ordery uated in the thalamus or colliculus, carries 
on the i to the cortex cerebri. Here the nervous 
impulse i msformed into a psychic impulse, a change which 
1s not robably never can be understood. 

Leg compare with this the visual afferent tracts (Fig. 57). 
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The end organ is the neural epithelium of rods and cones. The 
first true conducting nerve cell or neuron of the first order is 
the bipolar cell of the inner nuclear layer with its axon in the 
inner reticular layer. This microscopic cell corresponds 
morphologically with a dorsal root ganglion cell and its long 
processes stretching, in some cases, from the tip of the toe to 
the top of the spinal cord. The neurons of the second order 
are the ganglion cells in the retina whose processes pass into 
the nerve fibre layer and along the optic nerve to one of three - 
terminations : most (80 per cent.) end in the lateral or external 


Fic. 59.—Distribution of the papitlo-marehg) fibres in the optic nerve. 
the papillo-macular bundle 


The shaded areas in A’, B’, C’, repr 

in sections corresponding with A dC 
geniculate body, others mon the optic thalamus, and a few 
go to the superior rou us. At these three sites a new 


cell, the neuron of th rd order, takes up the transmission 


Gratiolet to the 


ex of the occipital lobe, which is the 
so-called visudt c 


of the impulse, Na © by way of the optic radiations of 
re 


about. We may emphasise again the fact that 

eral optic nerve proper is a bipolar cell in the inner 

r and inner reticular layers of the retina, while the 
alled optic nerve is a part of the central nervous 
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system homologous with the posterior columns of the spinal 

cord. 

| We must now investigate more minutely the individual 

l parts of the visual system. The results which are about to be 

described are derived from three sources—embryology, experi- 

ments upon animals, and clinical observation as controlled by 
post-mortem findings. 

Let us first trace the fibres from the various parts of the 
retina (Fig. 58). In general it may be said that the fibres from 
peripheral parts enter the middle of the nerve, while the fibres 
from parts near the nerve enter the peripheral parts of the 
nerve: they probably maintain this relative position as far 

back as the chiasma. There is, however, one disturbing factor, 
i viz., the fibres from the macular region. This part is specially 
well supplied. The fibres pass into the outer part of the nerve, 
where they are spread over an area which is triangular in 
section, with the apex towards the centre of the nerve (Fig. 59). 
These papillo-macular fibres soon become more centrally 
situated, so that in the posterior part of the nerve they are all 
in the centre. Tracing them still farther backwards some 
decussate in the chiasma, while others enter the optic tract of 
the same side. They spread out widely in the two tracts and 
in the lateral geniculate bodies. The axons of their correspond- 
ing neurons of the third order are also widely carpe Nem the 


optic radiations and end in the lips of the calcar sure of 
the occipital lobe, probably along its whole le e gee 
then that each macular region is represented ¿Nách occipital 
lobe, so that no lesion confined to one occipi be will abolish 
central vision in either retina. XE 


patients with gunshot wounds of the@sipital lobes, the maculæ are 
represented at ; the most posterior ps the visual cortex, probably 
on the margins and on the G U of the occipital poles ; 


each macula is represented in the opposite occipital lobe 
(Figs. 62, 63). 


According to Gordon Holmes and ante from observations on 


hand, form two-déssinct groups, corresponding with the tem- 


The fibres — regions of the retina, on the other 


poral and nae ves of the retina. The limitation is very 
exact, as i Q ical line divided the retina into two halves at 
the evel fovea ; since the foveal fibres have a different 
distrib ioù the line makes a little curve round it so as to avoid 
it ES) 8). The fibres from the temporal half of the retina 
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enter the chiasma but do not decussate ; they pass into the 
optic tract of the same side. Thence they run to the lateral 
geniculate body, and a few to the thalamus and superior colli- 
culus. The fibres from the nasal half of the retina enter the 
chiasma, decussate, and pass into the optic tract of the opposite | 
side having a similar distribution on the other side. The corre- | 
sponding neurons of the third order pass by the optic radia- | 
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ation of the different cor- 


Fie. 60.—A diagramįto represent the d ef 
é left hemisphere one centi- 


tical areas in a coronal section throug 
metre behind the fossa parieto-ge a A LV., posterior cornu of 
lateral ventricle ; s.calc., poster Qr Q arine sulcus ; s.lim.sup.ar.str., 

sulcus cunei (sulcus limitans perfor areæ striate) ; s.lim.inf.ar.str., 
sulcus lingualis (sulcus sgl inferior arez striate). Note how the 
stripe of Gennari (the th ack line) ends abruptly at the bottom 
of the sulcus cunei a Sy sulcus oes (After Elliot Smith.) 


tions to the EAN g occipital lobes. We see, therefore, 
that a lesion o N ccipital lobe or optic tract will cause blind- 
ness of the teĮppral half of the retina on the same side and of 


the nasal, of the retina on the opposite side. Projecting 
this out s, such a lesion will cause loss of vision in the 
oppos lf of the binocular field of vision, a condition which 
is n as hemianopia (hemiopia, hemianopsia). We may 


ilar semi-decussation in the chiasma. 


x“ the fact that the afferent pupil-constrictor fibres have a 
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The visual fibres in the optic radiations maintain a posterior 
position in common with the sensory fibres from the rest of the 
body, being thus situated behind the motor fibres in the 
internal capsule. They are close to the posterior cornu of the 
lateral ventricle, so that they are liable to pressure here when 
the ventricle is distended. 
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Fro. 61.—A diagram to illustrate the distr of the cortical areas 
on the mesial surface of the occipital gegterf of the left hemisphere. 
The two arrows indicate the plane “oe section shown in Fig. 60. 
The area striata is represented b s; the area parastriata by 
crosses; the area peristriata È circles. (After Elliot Smith.) 


Compare the above with Gor olmes’s diagram (Figs. 62, 63), 


arrived at on clinical BONG 


The occipital cortgeiKAna about the calcarine fissure differs 
from the cortex else e in the possession of a white line, the 
line of Gennari, i polated in the grey matter. This area, 
which is the pri@}ty visual or visuo-sensory area (Figs. 60-63), 
is the cort eet Projection of the corresponding halves of both 
retinee. N s projection the part above the calcarine fissure 
A he upper corresponding quadrants, the part below 
> KOF corresponding quadrants of both retinæ. 
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It may be mentioned that there are efferent fibres in the 
optic nerves. They are axons of cells in the lateral geni- 
culate body. Their function is unknown, but they are probably 


portions of the visual fields. fa the calcarine cortex. Fig. 62 is a 
drawing of the mesial surfa the left occipital lobe with the lips 
of the calcarine fissure sepprated so that its walls and floor are visible. 
The markings of the s portions of the visual cortex which is 
thus exposed corre ith those shown on the chart (Fig. 63) of 
the right half of eld of vision. (Gordon Holmes.) 


Fie. 62.—A diagram of the awe representation of the different 


concerned in hg movements of the pigment epithelium and 
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THE EXAMINATION OF THE EYE 


CHAPTER VI _ 
EXTERNAL EXAMINATION 


OPHTHALMIC patients may be roughly divided into two 
groups : those who present manifest objective signs of disease, 
and those who, presenting no outward and visible signs, have 
abnormal subjective symptoms. The division is convenient - 
both in theory and in practice. The second group, in all but 
“ functional” cases, have latent objective signs which it is 
our duty to discover. In the first group s Sanit signs 
may mask even more serious conditions @rch it is our duty 
to bring to light. Not infrequently re confronted with 
obscure cases which demand the, @pst careful systematic 
examination in order that nothi Oh be overlooked. Though 
it is not always possible, or necessary, to go through 
the lengthy routine of an exkauStive systematic examination, 
yet the details of such a r&@ine must be firmly engrafted in 
our minds, ready for ip@pnt application, if we wish to avoid 
mistakes in diagnos} 

We shall first Cire the methods of examination of the 
parts which caa Q)dbserved with the unaided eye, though we 
shall often ake accuracy by artificial assistance. Next, we 
shall descril@he methods which must be employed to examine 
the deep parts of the eye. Finally, we shall map out a 
rout] systematic examination. 

N patients who belong to our first group we shall at once 
ba confronted with visible signs of disease. We shall not con- 
hr in this place gross signs such as marked protrusion or 
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proptosis, great deviations of the optic axes from the normal 
parallelism, and so on. These will be more conveniently in- 
vestigated in their special relations. We shall confine ourselves 
to conditions affecting the globe itself. 

The Conjunctiva.—In the normal position of the lids only 
that part of the bulbar conjunctiva which is exposed in the 
palpebral aperture, together with parts of the intermarginal 
strip along the edges of the lids, is visible. In order thoroughly 
to investigate the whole conjunctival sac it is necessary to 
expose the palpebral conjunctiva and the fornices. 

The lower fornix is easily exposed by drawing down the 
lower lid while the patient looks towards the ceiling. 

The upper palpebral conjunctiva is exposed by everting the 
upper lid. 

Eversion of the upper lid requires some practice. (1) The 
best, and often the easiest, method is as follows : Stand facing 
the patient. Place the right index finger horizontally along 
the patient’s left upper lid while he looks towards his feet. 
Draw the skin of the lid outwards: this causes the inner part 
of the edge of the lid to come forwards, while at the same time 
the pressure of the finger affords a fixed point around which 
the lid can revolve in a vertical direction. Insinuate the right 


_ thumb under the projecting edge of the lid, and roll the lid 


upwards towards the index finger. The right lid is everted in 
the same manner, using the left hand. 
This method is very easy when the eyes are pr Xin it, and 


it causes a minimum of discomfort to the pati When the 
eyes are deeply set in the orbit, as is often the @Ne in old people 
whose orbital fat has become to a great ez absorbed, more 


pressure is needed and a little pain ig Q d. In such cases 
the following method may be adopted 8 tyro will generally 
find it easier : 

(2) Place a probe or thin pencikDorizontally along the skin 
of the upper lid at the level of @e upper border of the tarsus, 
the patient looking towar is feet. Seize the eyelashes 
between the left index QW thumb, and draw the lid away 
from the globe, usin N robe as a fixed point. Rotate the 
lid in a vertical degn round the probe, which is then 
withdrawn. k 

In many cas A wish to evert the upper lid when standing 
behind the page who may be lying ona couch. In this case 
the follo NN the best method : 

(3) Placs‘the left index finger vertically upon the lid while 
the es is looking towards his feet. Seize the lashes with 


O 
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the right index and thumb, and rotate the lid around the tip 
of the left index. 

In babies a special arrangement of the patient facilitates 
thorough examination of the conjunctival sac and eye : 

(4) The surgeon sits facing a nurse, who holds the child on 
her lap. The baby’s head is placed between the surgeon’s 
knees ; its body is on the nurse’s lap. She holds the child’s 
hands against its body, thus keeping them out of the way, and 
at the same time steadying the child. If, as is often the case, 
there is blepharospasm, eversion of the lids is extremely easy ; 
indeed, it becomes troublesome when we wish to examine the 
cornea. Here the spasm of the orbicularis fixes the lids against 
the globe, and the slightest attempt to draw the lids apart 
causes both to become everted. When this does not occur, 
method (3) must be adopted. 

Having everted the upper lid we can examine the palpebral 
conjunctiva, but we are still unable to see the upper fornix. 
This can usually be effected in adults by the following 
manœuvre : (1) With the lid still everted by the first method 
it is fixed in that position by the left thumb placed upon its 
margin at about the middle. The right thumb or finger is 
placed in the middle of the lower lid. Firm, steady pressure is 
then made through the lower lid upon the globe in a direction 
straight backwards, as if to push the globe into the orbit. In 
the meantime firm pressure is also.exerted backwards upon the 
upper lid with the left thumb. The forniagQM\generally start 
forwards suddenly, but only if the patie@;Xeeps looking well 
down towards his feet all the time. 

This method, though unpleasant, @yhot painful. The only 
other method of exploring Rex fornix is more effectual, 


but also painful. The eye sh herefore be well cocained. 
(2) The upper lid is everte&in the usual manner. A retractor 

is then inserted under thd dverted lid into the fornix. The 
margin of the lid being?gxed as in (1), the lid is everted a 
second time, so that tkeXornix is fully exposed. Sometimes it 
was) the everted lid with forceps and thus 


e. 
By these mgngeuvres the conjunctival sac can be thoroughly 
ecial attention must be paid to the favourite 

ign bodies and manifestations of disease, e.g., 

ies often lodge on the palpebral conjunctiva about 

2 ANS om the margin at about the middle of the lid ; trachoma 
fallides are most marked in the upper fornix ; scarring from 


OS trachoma is most marked in the palpebral conjunctiva, &c. 
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Adhesions between palpebral and ocular conjunctiva and 
obliteration of either fornix cannot fail to be noticed. Inflam- 
matory conditions can be thoroughly examined; accurate 
diagnosis often depends upon minute investigation. Patches 
of granulation tissue which bleed easily may mark the site of 
embedded foreign bodies, or, if on the palpebral conjunctiva, 
the site of a chalazion. 

The ocular conjunctiva can be almost completely examined 
without everting the lids if the eye is moved up and down 
while the lids are kept apart. The redness which is observed 
in irritative and inflammatory conditions varies in its distri- 


Fie. 64.—Conjunctival con- Fre. 65.—Congestio e per 
gestion—engorgement of forating branches anterior 
the posterior conjunctival ciliary arteries. er Dalrym- 
arteries and veins. (After ple.) The d spots at the 
Guthrie.) seats of perf ion are often seen 

in dark- cW rioned persons. 


bution and nature according to the Gah . Here we must 

remember the groups of vessels wit which we have to deal 

(vide p. 11). Three groups may be@stinguished, though most 

of them are too small to be I@pgnised in health: (1) the 

proper vessels of the con] \va or posterior conjunctival 

vessels (Plate IT.) ; (2) WAN eřior conjunctival vessels, which 
t 


tissue. In the last group the perforating 
erles are seen in health as several compara- 


tively lar NS uous vessels which suddenly cease about 2 to 
4 mm. aN e corneal margin. They have very numerous 
small cleral branches which are invisible in health, but 
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when dilated form a pink zone of fine, straight, very closely 
set vessels around the cornea. The corresponding perforating 
veins are very small, but more numerous than the arteries ; 
their episcleral branches form a closely-meshed network. 
Congestion of the individual groups of vessels affords 
important evidence as to the seat of the mischief. The con- 
junctival vessels can be distinguished from the anterior ciliary 
by the following points: (1) they are a brighter brick-red, the 
ciliary vessels being seen through the conjunctiva, which 
imparts a purple tinge ; (2) if the conjunctiva is moved to and 
fro over the sclerotic by the finger placed on the lower lid, the 
conjunctival vessels also move while the ciliary remain sta- 
tionary ; (3) the individual vessels and the network they form 
can be seen in the conjunctival system, whereas the ciliary 


Fic. 66.—Ciliary congestion—en- Fie. 67.—C stion of the an- 
gorgement of episcleral twigs of terior diary) veins, episcleral 
the anterior ciliary arteries. venou exus. (After Dal- 


(After Dalrymple.) S 
form for the most part a diffuse r -violet blush in which 
the separate vessels are indistingtyShable ; (4) if the blood is 
pressed out of the vessels the a) 9 fill up at once on removing 
the pressure, since they fas omose very freely, while the 
conjunctival fill slowly. Ö 

In general, congesti 
a relatively white 


of the conjunctival vessels, leaving 

around the cornea, accompanied by 
mucous or muco lent secretion, is indicative of conjunc- 
tivitis. Ift much irritation and so-called photophobia, 
with some blepAarospasm and very watery—lacrymal—secre- 
tion, we ¢@pect the presence of a foreign body on the cornea 
or undegybe lid, so that it rubs against the cornea: the con- 
diti ay be due to misplaced lashes (trichiasis). Phlycte- 
n phthalmia may produce a similar picture. In such a 
sé there is also usually congestion of the anterior conjunc- 


oom vessels, Careful examination shows that the vessels in 


eri rr 


en 


lS 


EXTERNAL EXAMINATION 81 


the cireumcorneal zone are bright red, and that the corneal 
loops are also dilated and visible. Any irritation of the 
cornea—ulcers, abrasions, &c.—causes this conjunctival con- 
gestion of the circumcorneal zone and corneal vessels. Though 
conjunctival they do not move with the membrane. A definite 
leash of dilated vessels confined to the conjunctiva or en- 
croaching upon the cornea is usually indicative of phlyctenular 
disease. 

Pink cireumcorneal congestion is also met with in inflam- 
mation of the iris. Here the anterior ciliary vessels are also 
involved. 

Circumcorneal congestion of a peculiar lilac tint, more deeply 
seated and often patchy, is associated with cyclitis and deep 
scleritis. This is the condition which is known as ciliary 
congestion par excellence. 

Dusky congestion at the limbus, composed of a fine reticulum 
—the episcleral venous plexus—often points to glaucoma, but 
may accompany other diseases, especially in old people. 

These conditions run into one another very frequently, so 
that they then cease to have special diagnostic importance. 

Lacrymal Apparatus.—Conjunctival congestion of one eye 
only, or signs of itritation such as watering, should lead us to 
suspect the efficiency of the lacrymal apparatus. Simple 
epiphora or flows of tears on to the cheek may be due to block- 
ing of one or both puncta or to their malposition, or to,hlockage 
elsewhere in the canaliculi or nasal duct. Displace@ntof the 


lower punctum may be easily overlooked. The ta are not 
visible normally without slightly everting the 4a! Displace- 
ment is often very slight, due to slackness e lid causing a 


little rolling out or ectropion, especiallyGY old people. In 
spasm of the orbicularis the lid ma (be) rolled in too much 
(entropion) ; this may also cause allo. Sometimes with 
more conjunctival inflammation, often without, there is 
distension and chronic inflam n of the lacrymal sac. In 
all such cases we carefully o e the exact position of the 
puncta, whether they are 1 osition to the bulbar conjunc- 
tiva as they should be, Oro whether there is any regurgita- 
tion from the acrylate when it is pressed upon. The 
lacrymal sac is sjtygted in the lacrymal fossa between the 
mner canthus a Ni nose: the fundus of the sac extends 
slightly above O of the inner palpebral ligament, which 
1s on a lings\Qth the canthus. Pressure inwards and back- 
wards in vet will press upon the sac. If there is any 


obstryctip& to the flow of the contents into the nose by the 


Ò 6 


Q 
wl 


82 DISEASES OF THE EYE 


nasal duct, as is usually the case when the sac is inflamed, 
the contents will generally regurgitate into the conjunctival . 
sac by way of the canaliculi, and will be seen pouring from | 
the puncta. We note whether the contents are tears, mucus, l 
or muco-pus. | 

Without describing special methods of ascertaining if the | 
lacrymal passages are patent (Chap. XX XII.), a simple test 
may be mentioned. A drop of fluorescein solution is placed in 
the conjunctival sac and the patient is told to blow his nose. 
If the passages are free, the handkerchief will be stained with 
the solution. 

The Sclerotic—Inspection of the sclerotic around the 
cornea may reveal raised nodules of episcleritis with their | 
localised areas of vascular congestion (vide p. 241). Deep ' 
scleritis may be shown by dusky ciliary congestion and opaci- 
fication of the deeper layers of the cornea at the periphery 
(sclerosing keratitis, vide p. 243). 

Definite blue coloration of the circumcorneal sclerotic, 
except in young children, is pathological. It is most frequently 
due to ciliary staphyloma, a giving way of the sclera owing to 
inherent weakness (injury, scleritis, &c.) or to increased intra- 
ocular pressure (glaucoma). Discoloration may be due to 
pigmentation. Slight duskiness around the spots where the 
anterior ciliary vessels perforate is not uncommon in people 


with dark complexions. Otherwise Spe A in this neigh- £ 


bourhood, either in the conjunctiva or ygé€létptic, should be 
regarded with suspicion as indicative elanotic sarcoma. 
Definite nodules of deeply pigmente¢(issue in the situation 
of the perforating vessels 1s very LO} cant of sarcoma of the 
ciliary body. O) 

If there is bulging of the tic an attempt should be 
made to transilluminate S e dark room. If it is a true 
ectasia (staphyloma) light(jiill pass through into the eye. The 
light should be conceng%ted upon the spot by a strong lens 


(vide p. 84). O 
NS 


The abrupt or Gy Sradual curvature of the sclerotic as it 
passes back f e cornea may indicate high hypermetropia 
or myopia woe ively. 

The Cognea.—A little experience will enable us to recognise 
at a glaweeii the cornea is smaller than usual. A small cornea 
with Callow anterior chamber is very suggestive of glau- 


c 
Ni cornea should be bright and transparent. We first 
O amine its surface. Any loss of substance, such as an abra- 
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sion, may easily be overlooked without special care. The 
condition of irritation and lacrymation will often put us on 
the track, but these features may be so slight as to pass 
unnoticed. The following methods should be adopted : 

(1) Place the patient facing the window. Stand in front 
and direct the patient to follow the index finger, which is held 
horizontal and moved slowly up and down. The finger is then 


a > ; / ğ 


Loupe 


KO 3s 
Fic. 68.—Focal or oblique illumination. S he diagram shows how the 


focus of the light may be altered by ly shifting the position of 


the concentrating lens. 


held vertical and moved a Ø ae to side. While these 
O \ 


manœuvres are being car büt the image of the window, or 
corneal reflex as it is ga is carefully watched. If the sur- 
face of the cornea is {ormal there will be no distortion of the 
reflex as it passeg gyer it. If there is an abrasion the image 
will be distorted <i and will be less clearly defined. This 
method shou] ays be resorted to first, as it is good practice 
in ae nd needs no artificial aid, which may not be 
available er some circumstances. 

(2) e first method gives uncertain results or fails, instil 
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a drop of fluorescein solution (2 per cent.). This is best done 
by telling the patient to look towards his feet ; the conjunc- 
tiva above the cornea is then lightly touched with the tip of 
a glass rod which has been dipped in the solution. A pad of 
cotton wool is immediately placed upon the closed lids so as 
to mop up the excess and the tears which tend to flow over 
the face. If this detail is not attended to the face becomes 
stained unnecessarily. It is a good plan to wash out the 
excess of fluorescein with a drop of cocain solution, but it is 
not essential. Any spot on the surface of the cornea which is 
denuded of epithelium will appear green. . 

A bundle of dilated conjunctival vessels near the limbus will 
often mark the site of a foreign body upon the cornea. 

Opacities of the cornea may be so faint that they require 
very minute investigation, and the same is true of the details 
—depth, &c.—of gross opacities. We can study them best by 
focal or oblique illumination. 

Focal or oblique illumination is carried out as follows (Fig. 68) : 
the patient is placed, preferably in the dark room, with a light 
about two feet in front but slightly to one side. The light is 
concentrated upon the cornea by a strong convex lens (the 
large lens in the ophthalmoscope case). The rays of light are 
brought to a focus by the lens. The cornea or other’ super- 
ficial structures can thus be examined under the intense light 
of the converging rays. The position of the minute image of 
the light formed by the lens can be TAN the surface of 
the cornea by slight lateral movement the lens without 
altering the position of the light. Si y the light may be 
focussed upon the iris or eee by moving the lens 
slightly nearer to the eye. 

Having thus brilliantly Red the part of the cornea 
which we wish to ERE re may magnify the spot by 
looking through a very O g convex lens or corneal loupe 
held in the other hand e månagement of the two lenses 
requires a little practi ut is easily mastered. A few words 
of explanation a ei corneal loupe will help us to employ 
it to best advanyadge: 

When we Gg fy a small object with a strong convex lens 


we place it-within the focal distance of the lens and view it 
through ens. We know that under these conditions the 
lens foa an enlarged image upon the same side as the object, 


her away (vide p. 27, Fig. 21). In order that we may 
e image to best advantage we must see as much of it as 


see 
ghee and we must see it under the largest possible visual 
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angle. The first requisite demands that the observer’s eye 
shall be as close to the lens as possible. The second requisite 
depends upon the relative distances of the object and the eye 
from the lens; in practice these are found by slight move- 
ments of the lens. 

In employing focal illumination, then, first focus the light 
upon the required spot. Then place the corneal loupe near 
the spot and look through it. Slowly advance the loupe 
towards the cornea until the spot comes into focus. Then get 
one’s eye as close to the loupe as possible. In this manner we 
shall see all there is to be seen. 

By moving the light and the loupe slowly over the whole 
surface of the cornea we can thoroughly explore it. By 
advancing the convex lens we can illuminate successively the 
back of the cornea, the iris and anterior part of the lens, and 
finally the deeper parts of the lens. By simultaneously 
advancing the position of the loupe towards the cornea we 
can successively bring these structures into accurate focus 
and examine them under considerable magnification. We 
cannot get beyond the back of the lens with a high power 
loupe, as it works at too short a focal distance. Moreover, in 
order to examine the deeper parts of the lens, we must have 
the light almost in front of the patient, otherwise they will not 
be illuminated. 

With a binocular loupe a stereoscopic effect is obthin d, and 
the depth of opacities can be determined with accuracy, 
but the degree of magnification is less. Spel methods of 
examination with the corneal ERORA ullstrand’s slit 


lamp, contact illumination, &c., are in difficult cases 
(vide p. 94). 
S 


Focal illumination without the Sgsistance of a loupe or a 
dark room is often of great advanfa¥e through the good illu- 
mination which it affords. @)soon gets into the habit of 
concentrating the light fro Corinto upon the eye with the 
convex lens with a view Toving the optical conditions. 

The cornea is often_affy ed secondarily to the conjunctiva, 
as in phlyctenular oQhyhalmia. In such conditions the eye is 
most irritable angsresistant to examination in bright light. 
The slightest a t to separate the lids is accompanied by 
violent blep asm, especially in children. Yet it is in 
it is of the greatest importance to know and 


such cases 
watch age of the cornea. For aught we know it 


may, cerated, and may even be upon the point of becom- 
"Ss ated. Any roughness, or even an amount of pressure 


86 DISEASES OF THE EYE 


which is quite justifiable in other cases, may suffice to cause 
the perforation which it should be our chief effort to avoid. 
In such a case the lids must be separated 
by retractors. We may use simple bent wire 
retractors (Fig. 69) or Desmarres’ retractor 
(Fig. 70). In babies the position recom- 
mended in method (4), p. 78, is employed : 
older children are placed upon a couch. 
The retractors are inserted gently into the 
palpebral aperture, first the upper, then the 
lower, the curved ends being insinuated 
between the lids and the globe. Traction 
is then made upon the retractors, not only 
in opposite directions up and down, but also 
away from the globe, so that the lids are 
lifted off the globe at the same time that 
they are separated. In these 
cases the globe tends to roll 
forcibly upwards when light falls 
upon it, which makes it very 
difficult to see the cornea even 
with the use of retractors. The 
difficulty may be overcome by 
pressing the end of the lower 
retractor well into the AQwer 
fornix, which drags eye 
downwards by pulling on the ọ con- 
junctiva. 

When we have satisfied ours that there 
is little or no fear of perfo we may dis- 


pense with retractors. It een pointed out 
e 


Fie. 69. — Bent 
wire lidre- 
tractor. 


that in children an atte to separate the lids 
when there is much Gs arospasm is usually 
followed by ae both lids, the cornea 
still remaining Wyd@ym The way to overcome 
this difficulty i place the two thumbs close 
to the eke the lids and to press gently 
but firmly a} the globe as the lids are drawn ult SIZE 
NAthis manner they are separated Fre. 70, — 
ecoming everted, but we must be Desmarres 
ex y careful not to exert undue pressure lid retrac- 
ane Not to touch the cornea with the thumb nails. °°” 
In many diseases new vessels are formed in the cornea. An 


s> act knowledge of their position, whether superficial or deep, 


2) 
aw 


Fie, 4\—Diagrams of suipentioiak corneal vessels. A, general vascu- 
| ion ; Ba single leash of vessels, as in fascicular ulcer (vide 
Ò; 214); C, localised vascularisation, as in trachomatous pannus 

@ vide p. 173). 
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and of their distribution, whether localised, general, peri- 
pheral, above, and so on, will often settle a disputed point in 
diagnosis. 

Superficial vessels (Fig. 71) in the cornea are distinguished 
from deep (Fig. 72) by the following features: (1) superficial 
vessels can be traced over the limbus into the conjunctiva, 
while deep ones seem to come to an abrupt end at the limbus ; 
(2) superficial vessels are bright red and well defined, while 
deep ones are ill defined, greyish red, or cause only a diffuse 
red blush; (3) superficial vessels branch in an arborescent 
fashion, dichotomously, while deep ones run more or less 
parallel to each other in a general radial direction, and branch 
at very acute angles, like a besom ; (4) superficial vessels may 

raise the epithelium over them 
so that the surface of the cornea 
is uneven, while with deep 
ones the cornea, though hazy, 
is smooth. The peculiar course 
of deep vessels is probably 
determined -by the lamellar 
structure of the substantia 
propia. 

The sensibility of the cornea 
may be tested, by touching it 
in various Le with a wisp of 


cotton-wo isted to a fine 


oint a mparing the effect 


E 
Fie. 72.—Diagram of deep corneal : E . 
vessels, as in interstitial kera- with opposite side. Nor- 
titis (vide p. 226). m here is a brisk reflex 


O re of the lids. The sensi- 
bility is often diminished i al affections, but the change 
may be of some dingnostignigaifcence i in certain Cases, e.g., 
herpes (vide p. 224). 

The Anterior Chand ~—The anterior chamber is shallow 
in extreme yout old age: at other periods of life it 
is about 2-5 mm ses It must be remembered that 
we estimate the stépth of the anterior chamber by the position 
of the iris, at we view the iris through the cornea,which 

efracting convex surface. The effect of this is 
the iris and pupil, and to make x appear farther 
than it D is. 
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The observation should be confirmed by taking a profile 
view. 

The anterior chamber is abnormally shallow in glaucoma. 
It is often abnormally deep in irido-cyclitis. It is frequently 
unequal in depth in different parts. For example, it may be 
deeper at the periphery than in the centre in irido-cyclitis ; on 
the other hand, when the iris is bowed forwards (iris bombé) 
it is funnel-shaped, the centre being deep, the periphery very 
shallow. 

After considering the depth, attention must be paid to the 
contents. In some wounds and ulcers of the cornea, and 
rarely without them, there is pus in the anterior chamber. It 
forms a layer at the bottom, the surface of the pus being level 
(hypopyon). A similar layer of blood may occur after contu- 
sions or spontaneously (hyphema). The aqueous may be 
hazy, a condition not always easy to distinguish from haziness 
of the cornea. Such cases lead us to examine very carefully 
the back of the cornea with the loupe under focal illumination 
to see if there are any precipitates (“keratitis punctata ’’) 
upon it, or we may see flocculent specks in the aqueous. All 
these conditions are of great diagnostic and prognostic import- 
ance. 
The Iris—We pay attention first to the colour of the iris 
and the clearness of its pattern. The two irides or parts of 
the same iris may be of different colour, both condsgign3 being 
known as heterochromia iridis. A grey iris, wi fll-defined 
pattern, suggests atrophy from cyclitis, glaucgma, &c. Dark 
brown spots in the iris, not raised ou surface, are 
common. Care must be taken to disting them from small 
nodules of the same colour or white car) tubercle, gumma). 
“ Muddiness ” of the iris is the expresst0n used for indistinct- 
ness of the pattern, caused by @¥ammatory exudates. A 
muddy iris, with small irregulangpyipil and sluggish reaction to 
light, is indicative of iritis. 
_ The position of the iris WO e noted, especially the plane 
m which it lies (vide 3, 263, 274). Special attention. 
should be paid to ang esion (synechize), anterior—to the 
cornea, or posteri © the lens capsule. Tremulousness of 
the iris (iridodo ais seen when the eyes are moved rapidly 
if the iris is oe supported by the lens, e.g., in absence, 
shrinkage SS tslocation of the lens, slackness of the suspen- 
sory ligama , &c. Trt is best seen in a dark room with oblique 
illumi n. 

S ils.—A point which should be examined at an early 
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stage in every routine examination of the eyes is the condition 
of the pupils. This is the more important since the routine 
examination frequently demands the use of a mydriatic, and if 
the pupils have not previously been noted it may be necessary 
to require the attendance of the patient on another occasion 
when the effect of the mydriatic has passed off. 

The examination of the pupils requires careful attention to 
details if trustworthy results are to be obtained. It is best 
carried out as follows : 

Place the patient facing the light, which should not be too 
bright ; see that the two pupils are equally illuminated. Note 
the size, shape and contour of each pupil. Cover both eyes 
with the palms of the hands, preferably without touching the 
face. Tell the patient to look straight at you. Remove one 
hand and watch the pupil. Replace this hand and remove 
the other, watching the other pupil. Note down and compare 
the results (direct reaction to light). Remove one hand so that 
this eye is exposed to light (it should be shaded from intense 
light). Watch this pupil as the hand is removed from the 
other eye. Repeat the process whilst watching the other pupil 
(consensual reaction to light). 

Now tell the patient to look quite across the room, as far 
off as possible. Suddenly hold up the index finger vertically, 
at about six inches from the patient’s nose, and tell the patient 
to look at it. Watch the pupils while he ajcommodates for 
the finger (reaction to accommodation). 

When the reaction to light is feeble a e pupils are already 
small, it is difficult to be certain of t, sults in bright diffuse 
daylight, the corneal reflexes a to the difficulty. In 
such cases the patient should aoe into the dark room and 
the light concentrated up upil by focal illumination. 
By a slight lateral moveri of the convex lens (vide p. 84) 
the focus of light can be 


d on or off the pupil, the pupillary 
movements being wa the while. If there is no movement 
under these condjty e may conclude that the reaction to 


light is absent. N 
It is better fo to use the ophthalmoscope mirror in this 


procedure, aXs#he patient is very likely to look at it, and a 

reaction. ccommodation may be mistaken for one to light. 

Note y carefully if the constriction of the pupil to light is 
wekspetntained (vide p. 375). 

same method will elicit the hemianopic pupil reaction 

ernicke) in the rare cases (lesion of one optic tract) in which 

s present. To test for it, the light is placed in front, but 
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rather to one side of the patient. The light is focussed with 
the lens upon the opposite side of the retina, and the pupil 
watched. The light is then moved to the other side and is 
now focussed on the other side of the retina. If the reaction is 
present the pupil will react briskly when one half of the retina 
is illuminated, but very slightly or not at all when the other 
half is illuminated. It usually reacts slightly even in the latter 
case, owing to the impossibility of preventing diffusion of light 
on to the sensitive half of the retina, and for this reason the 
test is rarely unequivocal. 

When the pupils are small to start with (“spinal miosis ”), 
do not react to light, but react to accommodation, the condi- 
tion is known as the Argyll Robertson pupil. It occurs espe- 
cially in para-syphilitic disease, most commonly and in its most 
characteristic form in tabes, and frequently in general paralysis 
of the insane ; but it is also found in other syphilitic diseases 
of the central nervous system. 

If the above directions are carried out we shall have reliable 
information as to the shape and relative size of the pupils and 
their reactions. A few of the commoner conditions may be 
enumerated here. 

Very large pupils will suggest that a mydriatic has been 
used. It is not uncommon for it to have been used inadver- 
tently. We not infrequently see a patient with the right pupil 
widely dilated complaining of dimness of vision. Q 
often elicit the fact that he has been using a 
rheumatism. The explanation is that the lin; contained 
belladonna, and that after using it with PN right hand he 
rubbed his right eye with the soiled fin Often patients 
use ointment or drops prescribed for Cy atients. We must 
always be on our guard against su ps. These pupils are 
usually quite immobile, and the pgtjent complains of dimness 
of vision, especially in near wopk. 

The pupilis also large and g¢xffobile in complete atrophy of 
the optic nerve; this m ue to absolute glaucoma. In 
acute glaucoma it is us large, immobile, and oval, with 
the long axis vertica condition is generally unilateral. If 
only one eye is blind¥6m disease of the optic nerve this pupil 
is rather larger WED its fellow as a rule, but the consensual 
reaction to igor the sound eye is much increased, granted 
of course he third nerve is intact. Dilatation of the 
pupils w etained mobility is found sometimes in myopia 
and meen itions of impaired nerve tone, e.g., anæmia ; it is 
“Sa in cases of disseminated sclerosis with optic atrophy, 
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which rarely if ever leads to complete loss of sight in this dis- 
ease. Dilatation as a reflex to painful impressions has already 
been mentioned. Unilateral dilatation may result from irrita- 
tion of the cervical sympathetic in the presence of glands in 
the neck, pneumonia, phthisis, chronic pleurisy, cervical ribs, 
thoracic aneurysm, &c., but it is rare from this cause: it may 
also be due to syringomyelia, acute anterior poliomyelitis and 
meningitis affecting the lower cervical and upper dorsal part 
of the spinal cord and to pressure on the sympathetic fibres 
leaving the cord in the lower cervical and upper dorsal ventral 
roots. Many of these causes lead eventually to constriction of 
the corresponding pupil from paralysis of the sympathetic. 
Temporary dilatation of one pupil is not very uncommon. 
Unilateral dilatation with immobility may result from a blow 
on the eye (Chap. XXI.). - 

The pupils are small in babies and in old people. When 
the pupils are small, as under the influence of bright light, the 
relation to the centre of the cornea can be best seen: the 
centre of the pupil is usually a little to the nasal side of the 
centre of the cornea. Small pupils are rarely perfectly round: 
A small immobile pupil should make us suspect old iritis with 
posterior synechize, and should lead to investigation with a 
mydriatic—homatropin for diagnostic purposes—to see if the 
pupil dilates regularly. Bilateral small immobile pupils make 
us suspect disease of the central nervous system (e.g., pontine 
hemorrhage) ; further examination may, that the immo- 
bility is confined to reaction to ligh ep. 91). A small 
sluggish pupil, with muddiness of iris, is associated with 
iritis, which may be primary or sgevdary to corneal trouble. 

Very small immobile pupily est the use of drugs, either 
locally, e.g., eserin, or thr the general system, e.g., 
morphia. 

The chief causes of j Quality of the pupils have already 
been mentioned inci lly. As indicative of central nervous 
disease it is foun 2 eral paralysis and tabes. 

We must not efully the nature of the contraction when 
the pupil rege light, and especially if the constriction is 
well maintai (vide p. 375). 

Direct Kation to light does not eliminate the possibility 

of th ient being blind, e.g., in uræmia and post-basic 


menNAitis. 
N Lens.—The lens cannot be thoroughly examined with- 
<M the assistance of the ophthalmoscope. By inspection, 
ided if necessary by focal illumination, we note any opacities 
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in the pupillary area. The pupil may be blocked with iritic 
exudates (inflammatory pupillary membrane, blocked pupil). 

Opacities in the lens itself are seen by oblique illumination 
as grey, white or yellowish patches. According to their dis- 
tribution and nature we diagnose the various forms of cataract, 
but our observations must always be confirmed and controlled 
by ophthalmoscopic examination. The following example will 
show how easily one may be led astray. When the light is 
concentrated by focal illumination upon the pupil of a young 
person’s eye the lens substance seems almost perfectly clear ; 
at most we see a faint bluish haze. If we examine the lens of 
an old person in the same manner the haze is much more 
pronounced ; the lens substance in fact looks slightly milky. 
We might conclude that the patient has cataract. Hxamina- 
tion with the ophthalmoscope will, however, show a perfectly 
clear red reflex. The explanation is that the lens substance 
becomes more optically dense, t.e., the refractive index 
increases, as the person grows older (vide p. 50). Now the 
higher the refractive index of a substance the greater will be 
the reflection from its surface. The milkiness which we see 
is due to rays of light which are reflected from the lens and 
enter our eyes. The more rays reflected the more will the lens 
appear milky. 

If, however, the white appearance is very pronounced, and 
especially if it is strictly localised to certain parts ohe lens 
substance, we may safely diagnose cataract. A n the 
centre of the pupil, looking as if it were on the ce of the 
lens, may be a pupillary exudate or an anterior velar cataract. 
Triangular spokes of opacity with their s towards the 
centre are indicative of senile cataract. A yéry white appear- 
ance over the whole pupillary area suggebts a total cataract ; 
if it is yellow and the iris is female 
calcareous lens. 

The Tension.—Last in the e@ernal examination, but by 
no means of least importan test the tension of the eye. 
It is done in the same mer as testing for fluctuation in 


other parts of the bog 
Stand facing the Rn who is told to keep looking towards 
his feet. Place index fingers of both hands side by side 
upon the upper /eNSteadying them by the other fingers lightly 
applied to $ ow. Keep one finger quite still, pressing 
upon the gQQs through the lid. Now attempt gently to indent 
the globe the other finger, pressing directly downwards, 


we suspect a shrunken 


cone ing the attention meanwhile on the impression 
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which is conveyed to the stationary finger. Repeat the process 
on the other eye. 

The student should practise this manceuvre on a number of 
healthy eyes. He will thus 
obtain a mental estimate of 
what is to be considered nor- 
mal tension—Tn. In absolute 
glaucoma the eye is usually 
stony hard; this condition is 
generally indicated by the con- 
vention T + 3, a misuse of 
numbers, but one in common 
use. The gradations of in- 
creased tension from Tn to 
T + 3 are usually indicated by 
the conventions T full (T +), 
T+1,T+2. Similarly the 
gradations of diminished ten- 
sion are represented by T minus 
(T—) T—1, T—2,T—8. 

Instruments known as tono- 
meters have been devised for 
measuring the tension of the 
intact eye. They are far less 
reliable than ¿the manometer, 

a, cannot be used 

eye. The best 

for clinical use is 
ented by Schiétz (Fig. 
ith it the depth of 
indentation in the cornea, 
neesthetised with 1 per cent. 
o. solution, made by a 


weighted stylet is Na by a lever which travels over a 


Fre. 73. 


scale. There are fo eights (5-5, 7-5, 10 and 15 gms.) and 
the greatest acc attained with the weight which gives 
a deflection of oe lever of 2 to 4 mm. The instrument is 
calibrated so(thg¥ the equivalents of the readings in millimetres 
of mercurycan a read off a chart. It is doubtful whether 
igs are accurate when transformed into pressures in 
s of mercury, but the tonometer is certainly useful 
S parative measurements, e.g., between the two eyes or 

een successive measurements on the same eye. 


O The Microscopy of the Living Eye—The invention of the 
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slit-lamp by Gullstrand has rendered possible the examination 
of the anterior parts of the eye under considerable magnification 
by the binocular microscope. The somewhat complicated 
technique militates against its routine use as a clinical instru- 
ment, but it has already added to our knowledge of anatomical 
and pathological conditions in the cornea, anterior chamber, 
iris, lens and vitreous. The most important results are referred 
to elsewhere under the appropriate headings. Fig. 74 shows a 
general view of the eye illuminated by a beam of light of moderate 
width coming from the slit-lamp entering the eye from the left 
side. Optically homogeneous media appear quite black; struc- 
tures like the cornea, lens, and suspended particles in the aqueous 


Fie. 74.—Slit-lamp illumina 


tj Be by). 
scatter the light. Hence, on the lef ®) diagram is seen the 
illuminated portion of the cornea ing a parallelepiped, the 
brighter area corresponding to dħe surface, the darker to the 
section of the cornea. The bla ace to the right is the anterior 
chamber. Then follows N antom ” of the lens, in which 


can be distinguished the central interval, the Y and Y which 
delimit the foetal n anteriorly and posteriorly, and the 
surfaces of the adult‘awcleus (vide p. 9). Still farther to the 


right is the faintly Gated vitreous. 
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CHAPTER VII 
OPHTHALMOSCOPIC EXAMINATION 


THE internal parts of the eye beyond the lens cannot be 
seen without the assistance of the ophthalmoscope. A little 
consideration of the optical conditions of the eye will show the 
reason. 

Under ordinary circumstances the pupil looks black, and 
no red reflex, much less a clear image, is obtained from the 
fundus. If, as in Fig. 75, there is a source of light, L, in front 
of the eye, and the eye is focussed upon it or accommodated 
for it, the light and a spot upon the retina are conjugate foci ; 
i.e., the image of the spot of light is a spot on the retina. 


G 


Fia. 75. xe 


Reversing the direction of the rays, a Qiys from the illumi- 
nated spot of the retina are brought focus at the source of 
light. Therefore no rays will ent observing eye unless it 
is situated actually at the souye ight. The problem solved 


by Babbage (1848) and redgséexered by von Helmholtz when 
he invented the pital (1851) was practically that 
of making the observi e at the same time the source of 
illumination of the o ed fundus. 

If the eye is nonce d for the source of light the conditions 
are different, ce me slight luminosity of the pupil may be 
seen. This | cause of luminosity in the pupils of the 
hypermetropityes of young children and most carnivora. 
a is also the cause of the so-called 
amauretio)cat’s eye, which is due to detachment of the retina, 
KY f the retina, &c. In these cases the retina is pushed 


fotwtds and the fundus at this spot becomes highly hyper- 
aivtropic, the reflex from the pupil being often the first 
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symptom noticed. The same principle applies to the reflex | 
from the eye after the lens has been removed by extraction | 
of cataract. 

In hypermetropia the conjugate focus of the source of light, I 
L, is a point, J, behind the retina (Fig. 76). Hence the emer- | 
gent rays from the illuminated area of the fundus are diver- | 
gent, as if coming from /. Therefore an observing eye situated I 
anywhere within the area l; J, of the cone of emergent rays 
will catch some of them, and the pupil of the observed eye 
will appear feebly illuminated. Under these circumstances | 
it is not necessary for the observing eye to occupy the exact | 
position of the source of light, but only a spot in its immediate I| 
neighbourhood. On the same principle, the extremely hyper- 
metropic retina in glioma retinæ, &c., can be seen well by focal [i 


. . . | 
illumination. [i 
. . | 
In high myopia the emergent rays are strongly convergent, | 
| 
l | 
HE 
i L 
| 
g 
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and become divergent after coming to a toug tne remote 
point (Fig. 33). Beyond this point some of ivergent rays 
may enter an observing eye suitably situa ad the observed 
pupil appears illuminated. 

The luminosity of albinos’ eyes is OS light entering the 
eye, not only through the pupil, bees through the iris and 
sclerotic. That this is the true_eSplanation is shown by the 
fact that the pupil looks black a is observed through a small 
hole in an opaque screen. mall amount of light passes 
through the sclerotic in N ormal eye. 

It will help us to yad@tand the principles of the ophthal- 

moscope if we say sich words about its historical develop- 
| ment. The ophtlGhmoscope was’ invented by Babbage in 
| 1848, but its ir anee was not recognised, and it was re- 
discovered h Se Helmholtz in 1851. The original ophthal- 
H 
| 
| 
} 


moscope elmholtz was merely a plane plate of glass 


eye e 


: © 
N 


e glass plate obliquely in front of it, so that a portion 


í 


(Fig. TA source of light was placed beside the observed 
E 
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of the light was reflected from the surface of the plate into the 
eye. On looking through the transparent plate an observer 
could now receive some of the rays from the fundus into his 
own eye, and thus obtain an image of the illuminated fundus. 
Since but a small proportion of the light received upon the 
plate is reflected at its surface the illumination is feeble. 
Nevertheless, the principle is worth bearing in mind as a ready 
means of getting a view of a fundus in the absence of a more 
satisfactory ophthalmoscope. Moreover, an error of refraction 
in the observed eye may be obviated by using the corre- 


Oja 0, 


L N 

Fie. 77.—Diagram of von Helmholtz’ Boa . O,, observed 
eye; O, observer's eye; L, source of ligh /, image of L formed 
by the plane mirror—immediate source ght; M EH, relative 
positions of retina in myopia, emm ia, and hyper-metropia 
respectively, showing the relative & f the areas of retina illu- 
minated in each case. 


sponding spectacle glass of Bon as the ophthalmoscopic 
mirror. 


by superposing three e plates. The back of the glass was 


Von Helmholtz gr the amount of light reflected 


next converted NY nore powerful mirror by silvering it, 
leaving a aie tion unsilvered or leaving a hole in the 
mirror, thro hich the observer might look. The illu- 
mination W% Si feeble, since the rays reflected by a plane 


needa hb ce (vide p. 22). Ruete therefore (1852) 


introd the perforated concave mirror which still holds the 
Nhe final modification was the addition of a battery of 

s enses of various strengths, which might be brought into 
yin behind the aperture. The multitudinous forms of 
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“ refraction ophthalmoscopes ” are merely various mechanical 
contrivances for doing this most conveniently.* 

There are two chief methods of ophthalmoscopic examina- 
tion, the direct method (v. Helmholtz, 1851) and the indirect 
method (Ruete, 1852). The ophthalmoscope is provided with 
two mirrors, one a small one, slightly tilted, for the direct 
method, the other a large one, not tilted, for the indirect 
method. Both are concave, the former with a focal distance 
of 30 cm., the latter of 10 cm. It is an advantage to have also 
two plane mirrors corresponding with these ; with such a four- 
mirror ophthalmoscope the surgeon is fully equipped for every 
detail of ophthalmoscopy and retinoscopy. 

The importance of system in his methods is so often im- 
pressed upon the student that he is liable to underrate it 
through sheer reiteration. It will perhaps suffice to say here 
that in using the ophthalmoscope he will inevitably come to 
grief unless he pursues his examination on a well-ordered plan. 
The order of examination should be as follows : 

(1) Preliminary examination with the mirror alone at a 
distance of about 1 metre from the patient ; 

(2) Examination with the mirror alone at a distance of 
about 20 cm. (reading distance) from the patient; this is 
sometimes called the distant direct method ; 

(3) Examination by the indirect method ; 

(4) Examination by the direct method. N 

The following facts will impress upon the sAN t the 
reasonableness of this procedure. By (1) we obt knowledge 
of the nature of the refraction of the eye und amination ; 
this will prevent many little difficulties Q we come to 
closer quarters. By (2) we see any gr Mines especially 
opacities in the refractive media ; thes dy be made at once 
evident by this method, whereas th¥y may be very puzzling 
if first observed by (3) or (4). InQ@dition, we shall see the 
details of any very hypermetroy@% part of the fundus, such as 
a detached retina or glioma Me retina ; these also are by 


of his clinical work in the (megliical wards. The cheaper forms are not only 
waste of money, but areg p@fpetual source of annoyance. The modification 
of Couper’s ophthalnt Lope, generally known as Morton’s, is most strongly 
recommended. In Wt years various self-luminous ophthalmoscopes have 
been devised. J st of these half the aperture of the ophthalmoscope is 
used for illum A g the fundus from a small electric bulb contained in the 
instrument, “ ther half being used for observation. The lamp is run off 
asmall dry eu ry which may be placed in the handle of the ophthalmoscope. 


* The student is advisec Pure a good ophthalmoscope at the outset 
) 


These įr nents are particularly useful for examining bed-ridden patients. 
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no means difficult to miss by (3) and (4). By (3) we get a 
general view of the fundus—the largest possible area under 
moderate magnification ; it is exactly comparable to micro- 
scopic examination with a low power. By (4) we examine 
details under a higher magnification ; it is exactly comparable 
to microscopic examination with a high power. 

The student should commence by taking a patient whose 
pupils have been dilated with atropin, e.g., a boy of twelve or 
fourteen who has come for the correction of his refraction. 
The atropin will have had the additional advantage of having 
paralysed the patient’s accommodation. The observer should 
know his own refraction. 

The patient is taken into the dark room and seated beside 
the light. The light is placed to the side which is to be 
examined, but well behind the level of the patient’s face ; the 
eye should be as much as possible in darkness. The observer 
sits facing the patient, about a metre from him. He reflects 
the light from the large ophthalmoscope mirror into the eye, 
meanwhile looking through the sight-hole. This requires a 
little practice, but is quickly mastered. When the light falls 
on the eye he notices a red reflex from the pupil. There ought 
to be no black spots in the pupillary area, but either a uniform 
red reflex or obscure details of the fundus. By tilting the 
mirror to and fro in various directions he can obtain an 
approximate idea of the refraction of the eye (yade p. 104). 

The observer now stands up and appro&hke9 the patient 
until his eye, still with the large mirror, is ut 9 inches from 
the eye under observation. He can nae the cornea and 
iris clearly, and can confirm any poin uch he has made out 
previously by the external examp@yion. 

He then sits down again at ako à metre from the patient. 
Still keeping the light upon%he eye with the large mirror, 
with his left hand he holds@he large convex lens, which he 
will find in the ophthalm@gope case, close in front of the eye. 
He will be wise not Gyr the lens absolutely vertical, but 
to tilt it very ie e will probably see only the magni- 
fied iris through @)é lens. He now watches the red reflex 
from the pupiK.ghd slowly withdraws the lens from the eye 
towards himSalf. At a certain point he will see an inverted 
image of fundus quite clearly. The indirect method 
requires@N8o some practice, but the amount required may be 
muehWwninished and much greater accuracy attained if the 

opticel conditions under which the examination is made are 
sep nhl understood, These will be explained immediately. 
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Having obtained a good general view of the fundus, the 
observer again approaches the patient. He now uses the 
small tilted mirror of the ophthalmoscope. The mirror is 
tilted so that it faces towards the light. Looking through the 
sight-hole he first gets the light upon the eye; this is best 
effected from a short distance away. When the light is well on 
the pupil and the observer can see the red reflex he approaches 
slowly nearer and nearer, watching that the light does not 
leave the pupil, until his brow is almost or quite touching the 
patient’s brow. If now both the patient and the observer are 
emmetropic, the inexperienced observer will probably see the 
details of the fundus only indistinctly. He should then turn 
up with his index finger applied to the milled disc on the 
back of the ophthalmoscope successively stronger concave 
glasses (usually marked with white numerals). He will then 
probably see the fundus quite clearly. The image is erect, 
t.e., the opposite of that by the indirect method. Here again 
practice is needed, and a knowledge of the optical conditions 
is quite essential. 

We will now consider the chief features which are to be 
learnt in each stage of the examination, and how they are to 
be learnt. 

I. Preliminary Examination with the Mirror at I metre.— 
We will suppose that the observer is emmetropic, oy that his 
refraction has been corrected, and that the accomp{oeation of 
the observed eye is at rest or paralysed. In gining the 
right eye the patient is told to look at TAN erver’s right 
little finger which is held up; this is easil é while holding 
the ophthalmoscope. In examining RY eye the patient 
is told to look at the observer’s left In this manner the 
optic disc, which lies a little to the, nel side of the posterior 
pole of the eye, is brought into AP observers line of vision. 
When the optic disc is oppositgsth® pupil we shall notice from 
a distance of 1 metre that t sd reflex becomes much paler 
or even whitish. 

If the eye is highly 
some details of the 
the reflex. The ex 
learnt. : 

Consider fi Ore hypermetropic eye. If we think of two 
spots on t AKN, say at opposite edges of the disc, the rays 
reflected i these points will form two bundles of divergent 
rays wen they leave the eye, just as if they came from the 
Sf ding virtual remote points behind the eye (Fig. 78). 


srmetropic or myopic we shall see 
Is, e.g., a few vessels running across 
ation is easy from what we have already 
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The greater the distance from the eye, the greater will be the 
area over which these divergent rays will spread, so that at 
1 metre some of the peripheral rays of each pencil will enter 
the observer’s eye. By a slight effort of accommodation the 
observer will be able to bring these divergent rays to a focus 
on his retina, so that he will obtain a clear image of each point, 
and necessarily also of the intervening region. It is exactly as 
if the eye were taken away and the two points were situated 
at the remote points. Hence the image will be erect. 

If the observer now shifts a little to one side, the observed 
eye remaining stationary, more rays will enter his eye from 
the neighbourhood of the opposite point, and less from the 
neighbourhood of the point on the same side as that to which 
his movement is directed. Although the points remain 


————— 
bserved eye, 


Frc. 78.—Examination with the mirror at 1 meteor 


which is hypermetropic ; O,, observer’s eye, en 


modated for the divergent rays from Q,. & 


stationary, more of the fundus on 2opposite side and less 
of the fundus on the same side on seen. Hence the points 
will seem to move in the sameglixestion as his own movement. 
The observer mentally regad the very sharp outline of the | 
pupil as a fixed object of éémparison, and as more of the | 
fundus on the opposite comes into view, whilst a corre- 
sponding amount o me side disappears, this is mentally 
interpreted as a m N ent of the image in the same direction. 

If, therefore AN the light is reflected into the eye at a 
metre distance\wé see vessels in the pupillary reflex, and if 
they appeaņĝo move in the same direction when the head is 
moved LENY to one side, we conclude that the eye is hyper- 
metragy 


er now the myopic eye (Fig. 79). Here the emitted 
om the two points will be strongly convergent in each 


C 
mainte 
NOR and a real inverted image of the points and intervening 


Q 
wy 
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area will be formed at the remote point of the eye, i.e., between 
the observer and the observed eye. The rays will diverge 
from this image, and the effect will be exactly the same as 


Fic. 79.—Examination with the mirror at 1 metre. 0 ,, observed eye, 
which is highly myopic; O, observer’s eye, emmetropic, but accom- 
modated for the divergent rays from the far point of O,. 


! if there were an actual inverted object in this position. If the | 

myopia is sufficiently high, the image will be beyond the | 
observer’s near point, so that he will be able to a modate | 
forit. If he moves to one side he will see more okfke»dbserved | 
| 

| 

| 


| 
Fre. 80.—Examination with the yytror at 1 metre. O, observed eye, | 
which is emmetropic ; Q rer’s eye: none of the rays from the | 
widely distant points ode fundus of O, enter O». If the points are Mi 
| 


close together the ray: he two bundles will be nearly parallel, and 
would form a clearlimgge on the retina of O, if the accommodation of Ii 
O, were fn wee “fetely in abeyance. 


opposite gideso that the fundus will appear to have moved 


+ 
fundus on o side and correspondingly less on the 


in the Site direction. li 
Dop when the light is reflected into the eye at a | 
ii | 
| 


O 


istance we see vessels in the pupillary reflex, and if 


O 
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they appear to move in the opposite direction when the head 
is moved slightly to one side, we conclude that the eye is 
myopic. 

What will happen in emmetropia (Fig. 80) or low myopia, 
for the effect will be similar ? Here the rays passing out of 
the eye from the two points will be parallel or very slightly 
convergent, and their direction will be that of their axes, 
which is the continuation of the lines joining the points with 
the nodal point of the eye. As these axes constantly diverge 
from one another, the observer at a distance of 1 metre cannot 
receive portions of both pencils of rays upon his own pupil, 
consequently he cannot obtain a clear image of the whole 
intermediate region between the spots. He may get a clear 
image from two spots very close together, but only if his 
accommodation is almost completely suspended, so that 
nearly parallel rays are brought to a focus upon his retina. 

The same reasoning applies to low hypermetropia, for here 
the remote point of the eye is so far behind the retina that the 
rays diverge very little when they leave the eye, so that they 
are almost parallel. 

If, therefore, when the light is reflected into the eye at a 
distance of a metre we see only a red reflex in the pupil, with- 
out any details, we conclude that the eye is either emmetropic 
or has only a low degree of ametropia. 

A still simpler means of discovering the lition of the 
refraction is as follows. Still throwing the t’into the eye 
with the large concave mirror we tilt } ntly in various 
directions. We shall see a shadow ee across the pupil ; 
if the shadow is very dark there is co able error of refrac- 
tion. If it moves in the PPA ection to that in which 


we move the (concave) mirror eye is hypermetropic ; if 
in the same direction it is nic This method is used for 
correcting refraction, and _w&4hall consider it in detail later 
(see Retinoscopy). 

II. Preliminary Ex tion with the Mirror at the con- 
venient distance fo r vision (22 cm.).—At this distance 
the observer wil-b€ Most suitably situated for distinct unaided 
vision, and he Wl) be able to examine the superficial parts of 
the eye more Grurately. If he is presbyopic he will naturally 
have to cgmsct his presbyopia, and he may have to use a 
conve% if he is strongly hypermetropic. If he is very 


myo will have to approach closer. 
hòadvantages of a preliminary examination in this manner 
1) the recognition of opacities in the refractive media ; 


ae 
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(2) the recognition of a detached retina or other substance not 
far behind the lens ; (3) the confirmation of the results found 
by the external examination. 

(1) The diagnosis of opacities in the refractive media.—lf the 
eye is normal there will be a red reflex from the pupil. If there 
is any opaque body in the course of the rays reflected from the 
fundus it will stop these rays and will therefore appear black. 
The whole field may be black, as when the lens is entirely 
opaque, or when there is blood in the vitreous. In the latter 
case oblique illumination will show the red blood behind the 
transparent lens if it is sufficiently far forward in the vitreous : 
the blood looks red in this case because of the light reflected 
from its surface. 

Opacities vary in shape, size, and position. We are parti- 
cularly concerned to discover their position, as this frequently 
gives the key to their nature. 

The first point to determine is whether the opacity is 
movable. This is done by telling the patient to move his eye 
in different directions—towards the ceiling, towards the floor, 
to the right, to the left—and then to look straight forward. 
A floating opacity will then continue to move after the eye is 
brought to rest. It must therefore be either in the aqueous or 
vitreous. In the former position it can be seen and diagnosed 


consistency. Ifthe opacity moves only with the 
in the cornea, lens, or vitreous, which, unde 
stances, will have its usual viscous consister 

The next point is to determine its exac 
effected in the preliminary ses had OD 


by parallactic displacement. 3 


sition. This is 
h the mirror alone 
In Fig. 80, if 4 is the centre of aation of the eye, and if 
there are opacities at 1, 2, 3, 4, 5, then, when the eye is rotated 
a small amount, the opacities Q and 3, in front of the centre 
of rotation will move ir oA ireetion of rotation, and 5, 
behind the centre, will NS fn the opposite direction, while 4, 
at the centre, will non It is obvious that the amount of 
movement will be grer the farther the opacity is from the 


centre of rotationSyNow, we have no means of defining the 
centre of rotati@y’by ophthalmoscopic examination, but all 
the movemgatg will be referred to the edge of the pupil for 


compariso de p. 102). If the observer is situated at A, 
all the ggacities will appear as a single spot in the centre of 
the ety) ry reflex. If he shifts his position to: B, or if the 


AG 
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eye is rotated a corresponding amount in the opposite direc- 
tion, the opacity 2 will remain in the centre of the pupil, whilst 
1 will appear to move towards one edge of the pupil, and 3, 
4 and 5 towards the opposite edge, 5 being lost entirely behind 
the iris. 

Hence we deduce the rule that if the eye is moved slightly 
in a given direction, opacities in the pupillary plane will 
appear stationary ; those in front of that plane will move in 
the same direction, and those behind will appear to move in 
the opposite direction, the amplitude of apparent movement 
being a rough indication of their distance from the pupillary 
plane. 

There is another guide which we may make use of, viz., 
the corneal reflex. This is the image of the mirror formed by 


the cornea. ave the ordinar Nie mirror it is a virtual 
image (vide p. 23) situated y mm. behind the anterior 
surface, t.e., a in distar È tind the anterior surface of 
the lens (behind 2 in Fi . The centre of curvature of 
the cornea is situated ig ON behind its anterior surface, t.e., 
less than 1 mm. Wega (Fig. 81). The corneal reflex will 
always cover this r spot, the centre of curvature of the 
cornea, no mgst@ What the position of the eye. Hence an 
opacity Hees Vhere will always be covered by the corneal 
reflex ; opa@fies in front of the centre of curvature move in 
the ano nse with regard to the reflex as the eye moves ; 
ning ies behind it move in the opposite direction to the 

nt of the eye. Therefore, in Fig. 81, in the first 

AN of the eye, the opacities 1, 2, 3, 4, 5, will all appear 
a centre of the corneal reflex (A’) ; in the second position 
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they will appear as in B’; so that an opacity at the posterior 
pole of the lens will scarcely leave the edge of the reflex, 
whereas an anterior polar opacity will move much farther 
from it. 

One peculiar apparent opacity is seen by the mirror alone, 
and this method affords the surest means of discovering the 
defect. This is the edge of a dislocated lens, or the notch in 
the edge of the lens in congenital coloboma of the lens. When 
the edge of the lens crosses the pupillary area it is seen as an 
intensely black crescent, sharply defined peripherally but 
merging centrally into the clear red reflex. The reason of this 
appearance is that the whole of the light which falls upon the 


extreme edge of the lens is totally reflected ; none of it leaves 


the eye, so that none can enter the observer's eye. 

We not infrequently meet with very fine opacities, especially 
in the vitreous. If we use a concave mirror and a bright light 
we shall probably fail to see them, the reason being that these 
very delicate opacities are partially transparent, so that if the 
light is very bright some passes through them and contrast is 
reduced. Contrast is further reduced by reflection of light 
from their surfaces. They are, as it were, drowned in light. 
In order that we may be sure of not missing fine opacities the 
best method to adopt is to use a plane mirror. The rays 
reflected from a plane mirror are divergent (vide p. 22); hence 
less light enters the eye. If we have no plane mir ~N ailable 
the light should be reduced, but this is not so satigf)etory. We 
may increase our chances of seeing the spec we place a 
convex lens behind the mirror, which will è the effect of 
magnifying them (Fig. 21). 

(2) The recognition of detached reti Q &c.—A detached 
retina is situated much in front $ ormal position ; it is 


therefore in the position of the funehN of a very hypermetropic 
eye. When light is thrown indo a mirror at reading dis- 
tance light will probably be ‘ted from the surface in such 
a way that some rays wille 1e observer's eye. A difference 
of reflex in different dir ns is noticed, red in some, grey or 
black in others. Ņ minute investigation will reveal a 
whitish or greyish uns¥en surface upon which there are almost 
black wavy lin&Othese are the retinal vessels. Particular 
stress is laid a@ph this point, because the appearances of a 
detached set by the indirect and direct methods may be 
very puž to the beginner. If the precaution is always 
taken g\commencing the examination with the mirror alone 


littla culty is likely to arise. 


O 
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Besides a detached retina we shall also be able to see 
anything else in a similar position, e.g., a tumour pushing 
the retina forwards, or a tumour of the retina itself (glioma), 
and so on. 

None of these will be seen unless they are pushed forwards 
very considerably ; hence we must not asseverate the absence 
of a detached retina, &c., if we fail to see it by this method. 

(3) Confirmation of the results found by the external examina- 
t1on.—We are able by this method not only to confirm the 
results previously arrived at by external examination, but also 
to supplement them by important subsidiary information. 
Thus we are able to map out the limits of opacities in the lens 


ES 


much more accurately, since they now appear black on a red 
background, and as has already been shown we can determine 
their exact position with much greater precision. 

We may have noticed a black spot in the iris in a case with 
the history of a foreign body having gone into the eye. It is 
probable that the foreign body has passed through the iris, 
| and that the black spot is a hole. The examination with the | 

mirror often at once settles the question, for if there is a hole 
we shall be able to find some position in which a red reflex 
| can be seen through the hole. The absence of a red reflex 
does not prove the absence of a hole, for the lens may be 
opaque behind the hole. 
i The following is a somewhat similar example. We have 
| noticed a black patch at the ciliary mare GN the iris, convex 


ji in outline towards the pupillary ae may be a mela- 


iy notic sarcoma of the ciliary body gro forwards and impli- 
I cating the iris : or it may be a se ion of the iris from its 
| | ciliary attachment (iridodialysig or the latter case it will be 
| possible to obtain a reflex S by the mirror, whereas in 


— ———— 


I the former it will be opaqugs 
| We have said that by thiSshethod opacities in the refractive 


| media appear black. SQ@perficial opacities, however, such as 
| those in the cornea near the anterior surface of the lens, 
i can be seen in thet ural colours by approaching still nearer 
il] to the eye. 1% these conditions more light is reflected 
i from the surfac of the opacities and some of it enters the 
ll observer's. egy. It will be objected rightly that now we shall 
| be withi r near distance and consequently shall not be 
il able 4; e anything clearly. This is true, but it can be 
I ob NY by assisting our accommodation by putting up 
aMi stronger convex glasses behind the ophthalmoscope 


or as we approach the eye. This has the additional 


OPHTHALMOSCOPIC EXAMINATION 109 


advantage of magnifying the opacity. If we approach very 
close to the eye and place a + 20 D lens behind the mirror we 
shall see the opacities highly magnified. This glass will be 
acting very much like an ordinary magnifying glass, so we 
shall have to focus it in much the same manner. We therefore 
start a little distance from the cornea and watch carefully as 
we get nearer and nearer; there will come a point when the 
opacity is very clearly defined. 

Suppose now that under the same circumstances, with the 
+ 20 D lens in the position for seeing the cornea, we wish to 
examine an opacity near the surface of the lens it can be done 
in two ways. We may continue to approach still nearer until 
it comes into focus ; or we can use a weaker lens, retaining our 


Ry 


Fig. 82.—Indirect method. Illumination of the fund Qpowing the 
course of rays from the source of light to the mirror, ¢AVOugh the lens, 
and through the eye ; also the area of the field of Ş ination. 


original position. The weaker lens is O he produced by 
moving up stronger and stronger co lenses in front of the 
+ 20, “until the opacity is accurat SONA This is made 
possible i in most ophthalmosco xy having a + 20 D lens 
set in a disc which lies behin« é sight- hole : the lens can be 
turned into position whenxégi a. and does not interfere with 
the use of the other lens the same time. The opacity in 
the crystalline lens of course, not be quite so highly 
magnified by the, s as by the first method. 

III. The Indi ethod.—The indirect method of exami- 
nation with AS ithalmoscope consists essentially in making 


the eye, w aver be its refraction, highly myopic by placing 
Se lens in front of it (Figs. 


a strong 82-84). The 


effect of\this will be to form a real inverted image of the 
N 
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fundus between the observer and the convex lens. as will be 
easily understood from the accompanying diagrams. If the 
eye is already myopic the convergent rays which come from 
any point on its fundus will be made still more convergent by 
the lens, and the inverted image which is always formed in 
myopia will be brought close to the lens. If the eye is emme- 
tropic the parallel rays emitted will be made strongly conver- 
gent, and where they cross the inverted image will be formed. 
If the eye is hypermetropic the rays will still be made conver- 
gent, for the lens used is so strong that the divergence in 
hypermetropia is never strong enough to prevent it. 

It will be seen that with the same lens the inverted image 
is formed at different dis- 
tances beyond it according 
to the refraction of the eye. 
If the lens is kept at a con- 
stant distance from the eye, 
e.g., its own focal distance, 
Fro. 88.—Indirect method. Emer- te Cmmetropie image wili be 

gent rays from the fundus, showing oul ea 
the formation of the image. In the of the lens beyond it: the 
ee ue ae is panes at a myopic will be nearer to 
anterior foal plane of the eyes the the lens, the hypermetropie 
eye, therefore, pass through the farther from it (Fig. 84). 
optical centre of the lens. The rays In all caseg the image is 


i 


=a 


which pass through the nodal point ma gnified. »¢ amount of 
of the eye are rendered convergent 
by the lens. The points where these magnifica de pen din g 


ee of the 
strength of the lens, 


two systems of rays cross give the upon 
position of the image, which is seen ey 
to be inverted. P 


a tts distance from the 
eye. With a + 13 D the f of an emmetropic eye is 
magnified about five times. 

One of the greatest difigNùes in using the indirect method 


is the group of reflexes fgrmted by the eye and the surfaces of 
the lens. We have s hat the cornea forms a reflex of the 
mirror when it SE one. This reflex, when seen through 
the convex lens SS 1agnified, so that it may cover the pupil 
and prevent ing behind being seen. But the surface of 
the lens toyad the observer acts like another convex mirror 
and form Bother reflex situated behind the lens. Similarly 
the yO of the lens near the patient acts like a concave 
mi d forms a reflex on the observer’s side of the lens. 
iE reflexes are very troublesome, but they may be got out 
oi” way bya little manceuvring. It has been said that the 
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two lens reflexes, which are the most troublesome, are images 
of the mirror formed on opposite sides of the lens. If we tilt 
the lens a little it will be found that these reflexes move in 
opposite directions, and we can look quite comfortably between 
them. We must be careful not to tilt the lens more than is 
necessary, because if we look obliquely through a tilted lens 
objects appear distorted : in fact we produce one type of 
astigmatism. The distorted image of the disc produced in 
this manner may be attributed to astigmatism in the eye, when 
none is really present. 

Another difficulty which the beginner usually experiences is 
due to getting too close to the patient. If he understands the 
position of the image which he is looking for, as described 
above, he will discover why he can see no sharp image when 


Fia. 84.—Indirect method. Position of the image according to the 
refraction of the eye. In this figure the lens is situated at its own 
focal distance from the cornea. In emmetropia the parallel emergent 
rays, therefore, cross at the principal focus of the lens E. Myopia 
the convergent emergent rays cross nearer to the lens than fg prificipal 
focus, viz., at M ; in hypermetropia the divergent emer j rays Cross 
farther from the lens than its principal focus, viz., afAU 


he is too close to the patient. Most peoy xine the indirect 
method think that they are looking at Kupil. - As a matter 
of fact, when the fundus is seen clegrhthey are not accom- 
modating for the pupil, but for thee image of the fundus, 
which is in the air somewhere eee í the lens and the observer. 


Now we can only see an objeqNféarly with the unaided eye if 


it is at a convenient diy away. Consequently, if the 
observer gets so close nY patient that he is less than the 
distance of his near tg) rom the aerial image he cannot see 
it clearly. 

If we like to dn we can get over this difficulty and still 
remain closer Kw e patient. In order to do so, the observer 
must help Y ommodation by putting up a convex lens in 
front of NSS If we put up a + 1 D or + 2 D behind the 
pear elyscope mirror, we shall not only see the image clearly 


O 
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at a shorter range, but we shall also magnify it, an additional 
advantage. 

As regards the position of the convex lens before the patient’s 
eye, there is a considerable range over which we can see the 
fundus quite well, but some positions are better than others. 
In practice we find the best position by putting the lens close 
to the eye to start with, steadying it by the little finger applied 
to the patient’s brow, and gradually bringing it farther away 
from the eye until the best position is obtained. 

Theoretically, from the point of view of the maximum field 
of fundus seen, the best place for the lens is its own focal 
distance from the patient’s pupil. But this is the very worst 
place from the point of view of the corneal reflex. The latter 
is situated at about the level of the iris (4 mm. behind the 
cornea, vide p. 106). If the convex lens is at its focal distance 
from it, the rays from this image will be made parallel by the 
lens, t.e., the reflex will fill the whole area of the lens, and we 
shall see nothing else. Hence the best position for practical 
purposes is either nearer to or farther from the eye than this 
position. We shall see later that a convenient distance is 
when the lens is at its focal distance from the anterior focus 
of the eye. Here, slight tilting of the lens, besides shifting 
the lens reflexes out of the way, will also move the corneal 
reflex and the image of the fundus in opposite directions, and 
so get the corneal reflex out of the way. 

We can tell by the indirect method Mer the eye is 
emmetropic or ametropic by observing 
the lens on the size of the image of K ündus. We use the 
disc as the best guide, getting it ae he field by telling the 
patient to look in the appropria Tection, t.e., towards the 
raised right little finger when an the right eye, towards 
the left ear when examinin left 

Place the lens close to th@yye and gradually bring it farther 
away. If the image Ox disc does not alter in size the eye 
is emmetropic ; if tO smaller the eye is hypermetropic ; 


if it gets larger Re is myopic. 


If we unde ghd why this is so, we shall be able to remember 
i hat na PRO in each case. Imagine two points, a and b, upon 

the Gh .g-5 upon opposite edges of the disc (Fig. 85). If 
they, uminated, one of the many divergent rays emitted by 
eager st be parallel to the axis. These two rays, when they 
pas wut of the eye, will cross at the anterior focus of the eve, 
atever its refraction may be, as long as the error is one of 


effect of shifting 


l: 
f 
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undue length or shortness (axial ametropia). They will cross at 
the anterior focus because they are parallel to each other before 
refraction. Now, suppose that the convex lens used in the 
indirect method is situated at its focal distance from the anterior 
focus of the eye. These two rays, after they have crossed, will 
meet the convex lens, and since they come from the focus of the 
lens they will be parallel to each other after refraction. As we 
have already seen (p. 110), under such circumstances the image 
of the fundus is formed in emmetropia at the focal distance of 
the convex lens (F1) from it (E): in myopia the image will be 
nearer the lens (M), in hypermetropia farther away (H). The 
two rays which we have been considering must represent the 
images of the two points on the fundus. Hence the distance 
between them after refraction by the eye and by the lens will 
give the size of the image of the portion of fundus between a and b. 
We see therefore that when the lens is at its own focal distance 
from the anterior focus of the eye the magnification of the image 


a 
h 
Fia. 85. A 
is the same in emmetropia, in axial myopia, andagAxial hyper- 
metropia. 


If the lens is nearer the eye than the abowDistance (Fig. 86), 
the rays under consideration will diverge Q refraction by the 
convex lens. Hence, if the lens is less t és own focal distance 
from the anterior focus of the eye, the magnification is greatest 
in axial hypermetropia, least in nA myopia, and intermediate 
in emmetropia. Conversely, if ens 1s farther from the eye, 
the rays under Sue chee e convergent after refraction 
by it. Hence, if the lens i shan its own focal distance from 
the anterior focus of tl sg the magnification will be greatest 
in axial myopia, ae ial hypermetropia, and intermediate 
m emmetropia. 


In curvature ame Copia, such as we meet with in astigmatism, 
the results are V uite the same, but they are easily deduced 
if we remem WS: at there are now two anterior foci to the eye, 
one for e NY iidian. There are also two nodal points. When 
the ibs aa sé Mr focal distance from the cornea the magnification 
is the so in emmetropia and any ametropia of curvature. 
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Under these circumstances the disc appears circular. If the lens 
is nearer the eye the image is elliptical, with its long axis in the 
less refractive meridian, t.e., generally horizontal. If the lens 
is farther from the eye the long axis is in the more refractive 
meridian, 7.e., generally vertical. As mentioned before, it is 
essential that the lens should be held almost vertical, as any 
inclination makes it itself astigmatic. If the disc is really oval, 
as in high myopia, the axis of the ellipse will of course remain 
unaltered. 
Ametropia of index of refraction occurs in old age. Aphakia, 
the condition when the lens has been removed, may be considered 
an extreme form of index ametropia. Here the position of the 
nodal point remains invariable, and if the convex lens is at its 
focal distance from this point the image is the same size in emme- 
tropia and ametropia of index of refraction. If the lens is moved 


Sz 


Fra. 86. RS 
closer to the eye the image increas Ce hypermetropia and 
diminishes in myopia, whilst it remay a) ne same in emmetropia. 

Since the image is formed at a able distance beyond the 
focus of the lens in the high h Wtropia of aphakia it is con- i 
venient to use a stronger lens &g:; + 18 D. l 


Differences of level of to points near each other on the 
fundus are made verysédent by parallactic displacement in 
the indirect meth 2 us, in Fig. 87, if there are two spots, 
a and b, at diffe N evels in the fundus, e.g., on the edge of 
the disc and bottom of a glaucoma cup, when the lens 
is shifted slig so that its optical centre moves from o} to 
0, the int of a and 6 will move from a, to a, and b; to dy. 
It is Pag orical interest that this displacement was at one 
time Wongly interpreted, so that a glaucomatous cupping of 
tha dsc was diagnosed as a swelling. 

y . The Direct Method.—In the direct method the observer 
‘O 
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approaches as close as possible to the patient’s eye (Fig. 88). 
If the eye is hypermetropic the emergent rays will be diver- 
gent, as if coming from the virtual remote point behind the 
eye. Owing to the short distance between the eyes a large 
pencil will fall upon the observer’s pupil, and may be brought 
to a focus upon his retina if he makes a suitable effort of 
accommodation. If he is presbyopic, or if his accommodation 
is relaxed, he will only obtain a clear image by placing a 
convex lens behind the sight-hole of the mirror (Fig. 89, H). 

If the observed eye is emmetropic the emergent rays will 
be parallel, and consequently can only form a clear image upon 
the observer’s retina if his accommodation is absolutely 
relaxed (Fig. 89, E)—unless, indeed, he counteracts the amount 
of his accommodation by a corresponding concave lens in 
front of his eye (vide p. 116). 

If the observed eye is myopic the emitted rays are conver- 


Fie. 87.—Indirect method. Parallactic displacenet 


gent. Ifthe myopia is moderate the real as the fundus 
at the far point of the eye will be behind server’s head, 
t.e., he will catch the convergent rays bef ey have come to 
a focus. These conver gent rays, rack is emmetropic eye, 


are brought to a focus in 1 his vitreou ce he cannot possibly 
obtain a clear image unless he c@y ee the convergence 
by an equivalent concave lens fl the mirror (Fig. 86, M). 

If the observed eye is very h a myopic its punctum remo- 
tum will be situated so in the space between the eye 
itself and the observer’s see a, and it may be in such a position 
that it is impossible t ain a clear image with any correction. 
For example, the e point may be just behind the sight- 
hole of the mirr Here it is too close to be accommodated 
for, and no ca Cr glass situated at the same position will 
have any Soe upon t the rays, for they will nearly all pass 
through DN tical centre of the lens. The practical outcome 


of this dcussion is to get as close to the eye as possible. 
. O 
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Much stress is generally laid upon the necessity and the 
difficulty of relaxing one’s accommodation in examination by 
the direct method. It is difficult to relax the accommodation 
entirely when the eye is apparently close to the object looked 
at. The observer should try to think that he is looking at a 
very distant object, but even then, as soon as he directs his 
attention to details of the picture, he is almost certain to 
accommodate. It is best for the beginner not to worry him- 
self about this point : if he cannot see an emmetropic fundus 
clearly let him put up minus lenses until he does. After he 
has acquired facility in seeing anything at all it will be soon 
enough for him to grapple with this difficulty. 

The image by the direct method is always erect. Thus, in 


course of rays from the source of light to t ror and through the 
eye ; also the area of the field of ERN `~ Compare with Fig. 82. 


hypermetropia it is exactly as if ee server were looking at 
an actual object situated at te) 1ote point of the eye, t.e., 
some distance behind the SE In myopia the converging 
rays are caught before th@)tross; they are made suitably 
less convergent by the @precting lens behind the mirror, so 
that again an erect infawe is seen. In emmetropia the emer- 
gent rays are pany id are, therefore, also caught before 
they cross—at i ; hence, again, an erect image is seen. 
The eee ways magnified, and it is magnified more 
ndirect method. In emmetropia the fundus is 


than by the 
seen ma NA about fifteen times. In hypermetropia it is 
a 


Fie. 88.—Direct method. Illumination of th Dius, showing the 
C 


magnife@ess, and in myopia more than in emmetropia. 
W d of ophthalmoscopic vision by the direct method, 
Ae e area of the fundus which can be seen, varies with the 


tance of the observer from the eye and with the refraction 


i 
i 
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of the eye. It increases as the eye is approached—another 
reason for getting as close to the eye as possible. It is greatest 
in hypermetropia, least in myopia, and intermediate in emme- 
tropia. Thus, we see the largest area, least magnified, in 
hypermetropia, and we see the least area, most magnified, in 
myopia. 

In astigmatism the magnification is greatest in the more 
myopic meridian, and least in the more hypermetropic. In 


Fig. 89.—Direct method. Emergent rays from the us of the 
observed eye, O,, showing the formation of the reti¢@\Nmage on the 
retina of the observer’s eye, O.. In emmetropi¢P, the emergent 
parallel rays are brought to a focus on the reti O, if the accom- 
modation of this eye is absolutely at rest. SX rermetropia, H, the 
emergent divergent rays are brought to Gs n the retina of O., 
either by means of accommodation or fy acing a convex lens in 
front of O,. In myopia, M, the emerara nvergent rays can only be 
brought to a focus on the retina of OSy placing a concave lens in 
front of O,. 


the usual form of astigma¢pp~Dthe image of the disc is an 
ellipse with the long NY ‘ica:—the opposite of the usual 
Image by the indirect sa, with the lens near the eye (vide 
p- 120). It is eed Ue there can be no clear image of the 
whole field by the Gpect method in astigmatism. Only lines 
perpendicular to Qy meridian which is corrected are seen clearly. 


Lines in anyexfeNdian other than the two principal ones can- 
not be see tly by any spherical correcting glass, but only 
by a Ba ‘ical lens or combination of a spherical and a 


cylinder 
eo 
Q 

V 


*© 


118 DISEASES OF THE EYE 


From what has been said it is obvious that the correcting 
lens behind the sight-hole of the mirror also represents the 
spectacle glass which will be required to correct the refraction 
if it is placed in the same position. This, of course, is only 
true if the observer is emmetropic, or has his refraction cor- 
rected, and if his accommodation is quite at rest. Since it is 
difficult to relax the accommodation completely, this method 
of determining any error of refraction should only be used as 
a rough estimate, unless the observer is an expert. Some sur- 
geons attain great skill in measuring the refraction by the direct 
method. They can even correct astigmatism. In this case 
they correct one meridian first, which gives the lens correcting 
the meridian at right angles to it ; the process is then repeated 
in the other meridian. 

If there is.a difference in level between two points on the 
fundus, e.g., the edge of the disc and the bottom of a glaucoma 
cup, it is made manifest by the direct method also by paral- 
lactic displacement. If we focus the edge of the disc and then 
move slightly to one side the edge of the disc will appear to 
move over the bottom of the cup, t.e., it moves in the 
opposite direction. An object farther forward, therefore, moves 
in the opposite direction to the movement of the observer’s 
head. 

The difference in level can be accurately measured. In the 
example given, the bottom of the dise will cerbtively myopic 
to the edge, since it is farther away from ack of the lens. 
If the eye is emmetropic and the edge e disc can be seen 
clearly without the assistance of anyetrecting lens we shall 
require a concave lens to see the As at the bottom of the 
cup clearly. It can be provec if the corecting lens is at 
the anterior focus of the eye a‘d#ference of 3 D is equivalent 
to 1 mm. difference of level We must get as close as possible 
to the eye when measur) ifferences of level, because only 
then are the conditi f accuracy fulfilled. If, with the 
observer’s accommo at rest, he sees the edge of the disc 
clearly with no cating lens, but requires — 3 D to see the 
bottom clearly knows that the bottom is 1 mm. behind 
the edge. Hé will of course see the bottom clearly with a 
higher co e lens if he counteracts the excess by accom- 
modati hence he must be careful to choose the lowest 


mi AW s. 
arly projections forwards can be measured. Here the 


Aore chooses the highest convex lens with which he can 


some well-defined point on the top of the eminence, The 
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same rule that 3 D is equivalent to 1 mm. holds good. Suppose, 
for example, that he is measuring the swelling of the disc in a 
case of optic neuritis. He first finds the highest convex glass 
with which he can see clearly a retinal vessel a little distance 
away from the disc. He then finds the highest convex glass 
with which he can see a vessel or a small hemorrhage as near 
the top of the swollen disc as he can judge. The difference 
between the two lenses will give the height of the swelling. 

It will be seen that the difficulty of relaxing the accommo- 
dation enters into this estimation. The student need not, 
however, be dismayed. Very fairly accurate results can be 
obtained without relaxing the accommodation, for if he is 
accommodating the same amount when he measures the top 
of the swelling that he is when he measures the level of the 
surrounding fundus the difference between the two observa- 
tions will be the same as if he was not accommodating at all. 
He can ensure this fairly well by always choosing the highest 
convex lens ; it is safest to choose the lens which just makes 
the object looked at appear a little blurred. Of course, the 
eye may be myopic; if for “convex lens” in the above 
description “relatively convex lens ” be substituted (— 1 D 
being relatively convex to — 4 D) the principle is the same. 

An object in the vitreous, e.g., a large opacity, is in the same 
condition as the fundus of a hypermetropic eye. If the eye is 
emmetropic, so that the fundus is visible without gery 
ing lens, the opacity can be examined either by ac odating 
for it or by putting up convex lenses until it is ees focussed. 
If it is close behind the lens accommodatio, ll have to be 
assisted by a convex lens in any case, ss the observer 
withdraws farther from the eye. It e seen, therefore, 
that by putting up convex lenses ) to + 20 D we can 
thoroughly explore the aera from the fundus to the 
surface of the cornea. 

Examined in this manner By of opacities in the 
vitreous or lens will vary e amount of light stopped by 
them, i.e., by their den Ny; SIA with the amount of light 
reflected from their s s. If they are very dense they will 
appear black against We background of the red reflex. If they 


are semi-transpatep they will appear red or whitish according 
to the relative RY unts of light transmitted from the fundus 
and reflect KM the surface. A detached retina may there- 
fore S r white, according to its degree of transparence. 
If mae t is reflected from the surface details may be seen 
otherwise it appears uniformly black. 
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CHAPTER VIII 


THE FUNDUS OCULI 


WuEN the fundus is observed by the indirect method it is 
seen to be of a bright red colour. This is due chiefly to the 
blood circulating in the choroid. In people of dark complexion 
no choroidal blood vessels are seen on account of the retinal 
pigment epithelium, which, while dense enough to blur any 
details, is not sufficiently so to prevent the colour of the blood 
manifesting itself. 

The Optic Disc.—The first object to be sought is the optic 
disc or papilla (Plate III., Fig. 1). As already mentioned, it is 
done by making the patient look slightly towards the nasal 
side. The reflex then suddenly changes from bright red to 
white, and if the optical conditions are properly arranged in 
accordance with the directions given in the last chapter the 
disc will be clearly seen. 

The disc is pale pink in colour, the tint showing considerable 
variations within the limits of normality. It ig \early circular 
but seldom perfectly so; it is about 1-5 mQ iameter, but 
of course is seen magnified. The oval @pearance due to 
astigmatism must be borne in mind (vid). 117). The edges 
are usually quite sharp, but someti little irregular. Not 
uncommonly, especially in old peggy “there is a narrow white 
ring around the pink disc, the Cle ring ; this is due to the 
choroid and the pigment epithelitm of the retina not extend 
ing quite up to the margin the disc so that the sclerotic is 
seen through the retina. @ymetimes there is a ring of black 
pigment around the maggy of the disc, due to the retinal pig- 
ment epithelium bei eaped up here. More commonly parts 
of the circumfer ave black patches, but they are not con- 
tinuous. These(fegtures are of no importance from the patho- 


logical point ef view. 
The RS) f is seldom uniformly pink. The central part 


is usual er and may be quite white, and this lighter area 
may, d nearly to the temporal edge of the disc ; it rarely 


extends quite to the edge. The temporal side is therefore 
Aly paler than the nasal. The central vessels emerge 


i) Ae 
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PLATE III. (To face p. 120.) 


THE NORMAL FUNDUS 


ig. 1—Appearance of a typical disc, macula, and vessels; slightly marked 


physiological cup, showing stippling of lamina cribrosa. 
. 2.—A “tigroid ” fundus, showing appearances due to excessive cho- 
roidal pigmentation or defective pigment in the retinal epithelium. 


PLATE IIl. 
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from the middle of this white area, and careful examination 
with the direct method will show that the area is a funnel- 
shaped depression, the physiological cup. This cup varies very 
much in different eyes. When it is very deep the central part 
may be seen to be speckled with grey spots; these are the 
meshes of the lamina cribrosa through which the nerve fibres 
are passing. Sometimes there is scarcely any physiological 
cup; the disc is then more uniformly pink, and the central 
vessels may have already divided before they come to the sur- 
face. The true nature of the physiological cup is best under- 
stood by comparing the ophthalmoscopic picture with a 
microscopic section vertically through the nerve head. 

The colour of the disc is due to the white fibres of the 
lamina cribrosa seen through the vascularised nerve fibres. 
Where the nerve fibres are thinnest, i.e., in the cup, the white 
lamina shines through brightest. The grey spots in the 
lamina, when they are seen, are due to the non-medullated 
nerve fibres reflecting less light than the white connective 
tissue fibres. 

The Retinal Vessels.—The retinal vessels are derived from 
the central artery and vein, which usually divide into two 
branches at or near the surface of the disc. These branches 
are above and below, and form a superior and an inferior 
trunk (Plate I.). Hach trunk usually divides into two, one of 
which sweeps up or down towards the temporal side, other 
sweeping up or down towards the nasal side. Th ranches 
are called the superior and inferior temporal an ] arteries 
and veins. They divide dichotomously geimumerale 
branches. i 

The arteries are distinguished fro > veins in being 
lighter red and narrower. The veins hayg 2 purplish tint and 
are often more convoluted ; less &aiently the arteries are 
tortuous. What is seen is the blo’@ column, not the actual 


vessel wall, which is transpar Each, but especially the 
arteries, may have a brigh ery streak running longitu- 
dinally down the centre, to reflection of light from the 


convex cylindrical sur 

The mode of a eit of the vessels is subject to great 
variation, thoughe Gis derived from the fundamental type 
described. The yayvations are generally of no practical import- 
ance. The aey division of the superior and inferior trunks 
usually tak ace on or very near the disc. The nasal 
branches çu much more radially than the temporal, which 
make Gy decided sweep to avoid the macula. 
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The Macula lutea is situated about 3 mm. or 2 disc-dia- 
meters (2 p.d.) to the temporal side of the edge of the disc, and 
is a little below the level of the horizontal diameter. Itis very 
difficult to see without a mydriatic, for the bright light on this 
most sensitive spot causes maximal constriction of the pupil : 
the corneal reflex then usually obliterates all view. It may 
generally be seen by using very dim illumination. 

The macula varies in appearance according to illumination, 
refraction, complexion, &c. In general, it is a small circular 
area of a deeper red than the surrounding fundus, sometimes 
looking almost black. There is nearly always a foveal reflex, 
due to reflection of light from the walls of the foveal depres- 

“sion. This is most frequently seen as 
a silvery ring of light hiding every- 
\ thing behind it: it may be circular 
or oval, according to the incidence of 
the light and the refraction of the eye. 
Often there is an intensely bright spot 
at or close to the fovea, also due to re- 
flection. The deeper red of the macula 
is due to the thinness of the retina, 
so that the specially vascular chorio- 
capillaris of this region is seen more 
clearly : shadows thrown by the edges 


of the foveal depressio may contri- 
bute a share to thexdee ening of the 
colour. 
Fic. 90.—A cilio-retinal The macular gion is supplied by 
artery. twigs ae KO Superior and inferior 


temporal eu by small branches 
coming straight from the ie Sen are no retinal blood 
vessels actually at the fovea , and none can be seen 
ophthalmoscopically for a Qt x une around. Occasion- 
ally there are inputs (cilio-retinal) derived from the 
ciliary system. es near the edge of the disc, run 
inwards, and hegga sharply outwards towards the macula 
(Fig. 90). 

The AEO —The appearance of the general 
fundus variæ@enormously within healthy limits. It is especi- 
ally deteympied by the complexion of the patient, which may 
be PN an index of pigmentation in different parts of the 

n people who are neither very dark nor very light the 


aN between the retinal vessels show a uniform redness, 


sionally with a very delicate punctate stippling, especially 
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towards the periphery. In albinos the choroidal vessels are 

seen clearly, the spaces between them being white, due to the 
sclerotic shining through. In very dark people the fundus is 
a darker red, and indications of the choroidal vessels are often 
seen as indefinite brighter red streaks. Sometimes the pig- 
ment between the choroidal vessels is particularly dense, or the 
pigment is deficient in the retinal pigment epithelium, while 
the choroid is deeply pigmented : the choroidal vessels are then 
seen separated by deeply pigmented polygonal areas (tigroid or 
tesselated fundus) (Plate III., Fig. 2). 

There is no difficulty in distinguishing the choroidal from 
the retinal vessels when both are visible (cf. Plate X., Fig. 2). 
The former are broader and ribbon-like, without any central 
reflex streak: they anastomose freely, unlike the retinal 
vessels, which do not anastomose at all. Moreover, in certain 
parts, their anatomical distribution is very characteristic (vide | 
PELI: | 

All the details of the fundus will be seen much better by the 
direct method, unless the eye is very myopic, when the magni- 
fication is so great and the area seen is so small that it is 
difficult to find any given spot. 

Under normal conditions no pulsation can be seen in the 
retinal arteries. The retinal veins, however, may often be 
seen to pulsate at or near the edge of the disc, oryindeed 
wherever they take a very sharp bend. This is us lue to | 
transmitted pressure. The blood pressure is lqy®%t in the 
veins near the disc, and there is a certain amo Of obstruc- 
tion to the flow of blood as the vessels pass thyoùgh the narrow | 
neck at the lamina cribrosa. With each gaeffal pulsation the | 
intraocular pressure is suddenly PEY htly, so that the | 
pressure on the outside of the wallsgohfe veins is increased. | 
This causes a sudden increased ol ction to the outflow of | 
blood from the eye; the Beneat e vein becomes slightly 
compressed, recovering itse S ring the arterial diastole. | 
Hence pulsation is obser LA d it will be seen best an | 
the intravenous pressur \ st, viz., nearest the heart, 
at the disc, and wher e is any additional betrat S a 
near the lamina cribrdésé and at any sharp bend. The venous 
pulsation can be Hased or made manifest if absent by slight 
pressure on t Dbe, which has the effect of increasing the | 


intraocular Sure. This normal venous pulse is seen with- | 
ial aid of pressure on the globe in 70 to 80 per | 
ople. It will be noticed that it is diastolic ; it has | 


| 
| out the a 
4 


cent. oN 
theraiQyy been called the negative venous pulse. | 
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Two other forms of venous pulse occur in pathological 
conditions. 


The positive venous pulse is presystolic, continuing into the 
systolic phase: it is due to tricuspid regurgitation, and is per- 
mitted by the normal insufficiency or absence of valves in the 
jugular veins. The transmitted centripetal venous pulse is an 
accentuation of the normal tendency of the pulse wave to pro- 
gress through the capillaries into the veins, owing to the intra- 
ocular tension. It is due to venous congestion, with or without 
increased wis a tergo. 


Visible arterial pulsation is always pathological. The blood 
pressure in the ophthalmic artery is only a few mm. Hg 
below that of the carotid in animals. Considering the differ- 
ences of blood supply it would be unwise to apply the result 
directly to man, but there is no doubt that the pressure in 
the central artery is far above the intraocular pressure. It 
would not be surprising, therefore, if the pulse wave were 
transmitted and could be seen. There are two reasons which 
militate against this: (1) the intraocular pressure damps the 
pulsation, and the increase in pressure which accompanies 
each pulsation is spread over the whole volume of the contents 
of the globe, and is transmitted to the plastic sclerotic ; (2) such 
pulsations as survive this damping effect are too slight to be 


observed in such small vessels by Sige thalmoscopic 
examination. 
Two types of arterial pulsation occur pe O ) a true 


pulse wave, accompanied by locomoti the a (2) an 
intermittent flow of blood, or press Oise. In the latter the 
arteries fill only with the heart b ing empty between them ; 

it is only visible on, the disc, anNughay be produced in a normal 
eye by external pressure upgahe globe by a finger applied to 
the lid. This type of ae, is a pure pressure phenomenon, 
and is caused by any c rable increase of intraocular tension 
with normal or lowere ee pressure, e.g., in glaucoma, or by 
any considerable Cr ion of blood pressure with normal 
intraocular press .g., in syncope, orbital tumours, &c. The 
true arterial ron occurs in cases of aortic regurgitation or 
aneurysm, Ingexophthalmic goitre, &c. ; it is not confined to the 
disc. It i ey a pressure phenomenon, but the differences 


wy pulsation is seen only in aortic regurgitation as a 
eddening and diastolic paling of the disc. 


syst | 


e order of examination of the details of the fundus should 
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be systematic. Applying the indirect method we obtain a 

general view. The patient is instructed to fix the gaze in 

such a direction that the disc is brought into view. It will 

occupy about the centre of the field, and a considerakle area 

around will be visible. Any gross abnormality is detected at 

once. The shape and colour of the disc, the arrangement of 

the vessels, the colour of the choroidal reflex (its uniformity or 

tesselation), gross abnormalities (white or pigmented spots, 

&c.), are readily noted. The patient is then directed to look 

up to the ceiling, to the right, to the left, and down to the 

ground ; in the latter position the lid is gently raised by a 

finger of the hand which is holding the large lens, as otherwise 

it will cover the pupillary area. In this manner the periphery | 
of the fundus is brought into view. Even when the central | 
parts of the fundus are uniformly tinted the periphery often | 
displays traces of the choroidal vessels, associated with greater 
pigmentary stippling or a diminution of pigment. Only 
minute investigation with the direct method can show whether 
this is normal or pathological. The characteristic type and 
distribution of the pigmentation of retinitis pigmentosa is best 
demonstrated in this manner. 

Having thus obtained a good general idea the systematic 
examination is repeated by the direct method, paying special 
attention to points which the indirect method has left uncer- | 
tam. The details of the dise—physiological or 
cupping, blurring of the edges or swelling, abn lities of 

$ the edges in the form of crescents and so on 

| Attention is then turned to the vessels. 
arrangement or distribution, the prs. of cilio-retinal | 

dividual vessels— 


vessels, &c., are noted. The details of 
their relative size, irregularity of c ' br varicosity, visi- 


I 
bility of the walls as shown by the pener of white lines along 
the edges, abnormalities of the re streak, &c.—are investi- 


gated. The vessels are eoi the periphery and the 


smaller vessels inspected. C s often occur near the vessels, | 
such as small hemorrhages ite spots of exudate, &c. ; these 

are carefully looked fox O 

_ Next the macula TENCI : this should never be omitted. | 
It may be brought@ato view by telling the patient to look into ` | 
the light : with esMitelligent patients it is best to say nothing, | 
but fix the + ral edge of the disc and pass horizontally 
EAN distance of about two papilla diameters (a con- 

venient ut in ophthalmoscopic topography), when the 


ee ill be found. If the patient is not under a mydriatic 
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or the pupil movements are not abolished by disease (optic 
atrophy, &c.) the light should be lowered so that the constric- 
tion of the pupil may be reduced to a minimum. The corneal 
reflex is always troublesome, but has to be dodged. Any 
abnormality at or near the macula is of the utmost import- 
ance. Black or white spots are often very difficult to distin- 
guish from shadows or reflexes : if either can be made out by 
any means (e.g., the use of a concave lens) to have a definite 
sharp contour, and if they do not seem to shift in the slightest 
degree when a minute movement is made with the mirror, it 
may be concluded that they are pathological entities. 

Finally, the periphery of the fundus is investigated. It is 
important to know how far out we can see by the direct 
method. It can be shown theoretically and proved practically 
that the fundus can usually be seen only a short distance 
beyond the equator of the eye. There is therefore a zone 
behind the ora serrata which is invisible. The periphery, even 
in an emmetropic eye, is usually best seen with a low convex 
lens, owing to the obliquity of the axis of the rays as they pass 
through the crystalline lens. 
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CHAPTER IX 
FUNCTIONAL EXAMINATION 


In the second great group (vide p. 76) of ophthalmic patients 
there are no manifest objective signs of disease, and we are 
dependent at the outset upon the subjective symptoms of 
which the patient complains. In these cases, after a rapid, 
but careful, external examination to eliminate any objective 
sign which may have escaped observation, it is usually most 
convenient to proceed at once to the functional or subjective 
examination. Whether this produces evidence of abnormality 
or not, it is imperative to proceed then to the systematic 
internal examination with the ophthalmoscope. 

On the other hand, in the first group of ophthalmic patients, 
in spite of external signs of disease which may suffice to account 
for the symptoms, it is the surgeon’s duty to eliminate as far 
as possible all other evidence of abnormality. Ophthalmo- 
scopic examination. may be impossible at the first vigit, and 
subjective functional testing may be so vitiated by t vious 
disease as to afford no useful information. Tr h” cases 
functional and internal examination should 
until a future visit, but in no case should it b 


It should be borne in mind that, rightly or ly, the surgeon 


is liable to be held responsible for the dj ry of any disorder 
of the eye which manifests itself atgo&sout the time of his 
examination. K 

The functional examination PA e eye proper consists in 
testing the acuity of the fo of visual perception which 
have been already mentio È; .. the light sense, the colour 
sense, and the sense of fo 
reverse order. Each ey(Qhust be tested separately through- 
out. In the Neeser a examination it is sufficient to test 
first the acuity of wg vision for distant and for near points, 
then roughly they of vision, and finally the reactions of the 
pupils, afterwa€ds proceeding forthwith to the ophthalmoscopic 
examinati Y t may then be necessary to revise the rough 
test of the fèld of vision by taking it with greater precision, to 
SUPP KES the tests with white light by those with coloured 


O 
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They are usually tested in the — 
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objects, both in the central and peripheral parts of the field, 
é and to estimate, more or less 
accurately, the light minimum 
and the light difference. In 
the routine examination it is 
well to test roughly the con- 
dition of the extrinsic muscles 
before proceeding to. the 
ophthalmoscopic examination 
(Section V.). 
D3 The Acuity of Vision.—The 
į acuity of distant central vision 
is now almost invariably tested 
by means of Snellen’s Test 
Types (Fig. 91). These are 
constructed upon the funda- 
mental principle that the aver- 
age minimum visual angle is 
1 minute. 
The types consist of a series 
of letters diminishing in size. 


O28. The breadth of the lines of 
a į which the letters are com- 

al IH R posed is such that the edges 
subtend an le of 1 minute 

RS at the nod int of the eye. 


Each letis of such a shape 


E Z B E that ian be placed in a 


squ the sides of which are 
P:s ® imes the breadth of the 
Stituent lines (Fig. 91). 


DEL ic K Hence the whole letter will 


subtend an angle of 5 minutes 
Rone. nE Q at the nodal point of the eye 
ne aa Ra (Fig. 92). 

Fic. 91.—Snellen’sNWstant Test In order that these condi- 
hae ie T e tions may be fulfilled it 1s 
above daown rag, snou e rea a i 3 " A 
Feira A O4 metres, obvious that such a letter to 
18 metrela®Bnetres, 9 metres, and be used as a test a long dis- 
6 metr pectively, i.e., at these tance from the eye must be 
distagces the letters subtend a larger and the constituent 

R ngele of 5’. : x . 
NS z lines must be broader than 1m 
e case of a letter to be used nearer the eye. In Snellen’s 


sore the largest letter will subtend 5 minutes at the nodal 
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point if it is 60 metres from the eye. Those in the second 
line will :ubtend 5 minutes if they are 36 metres from the eye ; 
those of the consecutive lines 24 metres, 18 metres, 12 metres, 
9 metres, and 6 metres. Sometimes smaller letters correspond- 
ing to 5 metres, 4 metres, 3-5 metres are used. 

A person with average acuity of vision ought therefore to 
be able to read the top letter at 60 metres, the second line at 
36 metres, the third at 24 metres, and so on. Now, it would 
be very inconvenient to have to alter the distance between 
the patient and the letters to this large extent. A numerical 
convention which gives a fair comparative estimate of the 
value of different acuities of vision has therefore been adopted. 

The patient is kept at a fixed distance from the types. This 
distance should never be less than 5 metres, or preferably 
6 metres. At such a distance the divergence of the rays in 
the small bundle which enters the pupil is so slight that it 


D- 
Fie. 92. 


can be neglected, the rays being considered poral the 
distance were 3 metres, for example, an apprec amount 
of accommodation would have to be exerted b émmetropic 
eye in order to bring the rays to a focus hi the retina : 
hence the estimate of distant vision wo fallacious, 

A normal patient 6 metres from the ought to be able 
to read every letter from the top t&the end of the 6 metre 
line; many people can read more {a good light. Suppose 
the patient can only read the metre line. His distant 
vision is obviously defecti he numerical convention 
which is used to record thi: ‘action in which the numerator 
is the distance at which Aom the types, and the denomina- 


tor is the distance at a person with normal vision ought 
to be able to read,t Isat line which he succeeds in reading. 
The patient undeyg AARON will therefore have his distant 


vision GES (VE ee ke is" The normal patient’s vision 


will be e= 
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These fractions give an indication that the normal patient’s 
vision is unity, whilst the other patient’s is one-third as good. 
The fraction should not be reduced in this manner, because 
it is only an accurate numerical estimate under special con- 
ditions. It should be used merely as a convention, just as 
numbers are used to indicate variations in tension, though 
this is far less defensible. If the fraction is reduced much 
valuable information is lost. In its original form it indicates 
the actual types used and the actual distance away from the 
types ; it therefore eliminates doubt as to the accuracy of the 
application of the test. 

The amount of illumination on the test card has a consider- 
able influence on normal visual acuity. It has been found 
that the acuity rises rapidly as the illumination is increased 
from zero up to 2-ft. candles: above 2—3-ft. candles the 
rise is very slight. The illumination of the test card should, 
therefore, never be allowed to fall below 3-ft. candles, and it 
would be advantageous if the standard illumination recom- ` 
mended by the Council of British Ophthalmologists were 
universally adopted. 

If the patient cannot read the largest letter he is told to 
walk slowly towards the types. At a certain distance he may 
be able to see the top letter. He should then be moved back 
a little, since he may not have understood exactly where to 
look. In this manner the farthest point at which he can dis- 
tinguish the top letter is determined. I is 3 metres, 
the vision is recorded thus—V = 3/60. © aps he is unable 
to see the top letter even close to it. at case he is asked 
to count the extended fingers of rgeon’s hand, held up 
at about 1 metre against a Vanes ckground : the distance 
is varied to obtain about th imum. This is recorded 
thus—V = fingers at 1 mete. “If he cannot count fingers he 
is told to look at the li either artificial or the window ; 
the surgeon’s hand is i@yn moved between the eye and the 
light. If he can di ish the movements of the hand it is 
recorded as V = movements. If he is unable to distin- 
guish hand ents he is taken into the dark room and 
the light is akerotely switched on and off, or light is concen- 
trated on kġs eye with a convex lens or with the ophthalmo- 
scope mgm¥, and he is asked to say when the light is on the 
eye a en it is off. If he succeeds in doing this, V = p. 1. 

ion of light). If he fails to see the light at all the 


( 
jsi$n is recorded as V = no p. l. 
oy does not follow that a patient who reads, 6/6 is emme- 
Ve 
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tropic: he cannot be myopic unless he is screwing up his 
eyes, and in any case he cannot be very myopic. He may, 
however, be hypermetropic, for by an effort of accommodation 
he can bring the practically parallel rays emitted by the 
letters to a focus on his retina. We wish, then, to find out 
if he is accommodating. It is done by finding out the highest 
convex lens, placed before his eye in a testing spectacle frame, 
with which he can still read 6/6. 

Directly a convex lens is placed before the eye in a patient 
who has good accommodative power it tends to make objects 
look blurred. Hence it is best to start with a convex lens 
which will quite definitely blur the types, and then gradually 
counteract it by placing concave lenses of increasing strength 
in contact with it. A + 4 D lens is put in front of the eye. 
Probably the patient now reads only a few lines. With the 
+ 4 D still in position a — 0-5 D is put in front of it; the 
patient perhaps reads another line. The — 0-5 D is replaced 
by a —1D; hestill fails to read 6/6. The — 1 D is replaced 
by —1-5D; we will suppose that he now reads 6/6. This 
proves that he has average normal vision with a + 2-5 D lens. 


With the assistance, therefore, of a 2-5 D convex lens he can 


relax his accommodation the corresponding amount. It by 
no means follows that this represents the total amount of his 
hypermetropia. As has already been pointed out (vide p. 49), 
the younger the person the greater the capacity to seedy: 
date. Young people, therefore, have great facilit 

modating. If they are hypermetropic this f 
drawn upon for a long period, so that a co 
contraction of the ciliary muscle become mal to them. 
Sometimes even there is excessive conten of the muscle, 


so that they become artificially ae condition which is 


called “ spasm of accommodation ” 4% is probably diagnosed 
more often than it occurs. 

_The younger the patient, th e, the easier it will be for 
him to accommodate, and t difficult to relax his accom- 
modation completely. T art which he can relax when 
convex lenses are used as Qscribed above is called his manifest 
hypermetropia (Hm.). e part which he is unable to relax, 
which can only be Germined by paralysing the ciliary muscle, 
is called his late permetropra (H1.). The sum of the mani- 
fest and late SRA od O is called the total hypermetropia. 
In extrem nearly all the hypermetropia is latent : the 
lens is so nesthent that it is impossible to prevent it responding 
to tha ePhiest stimulus. As the lens becomes less plastic 
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more and more of the hypermetropia becomes manifest, until, 
finally, when accommodation disappears entirely, all the hyper- 
metropia is manifest. The older the patient, therefore, the 
nearer the manifest hypermetropia represents the total amount. 

The vision of the patient in the above example is usually 


recorded thus : V = . Hm. + 2-5. 


With intelligent patients who do their best to read as many 
letters as possible without continual encouragement from the 
surgeon, the manifest hypermetropia is obtained with less 
trouble by simply putting up convex lenses of gradually 
increasing strength until the last line which can be read 
becomes blurred. 

An older patient than the one considered in the previous 
example will very likely read more with a convex glass than 
without it. Thus a patient of. fifty-five may perhaps read 
only 6/12, whilst with a + 2 D he reads 6/6. This man has 
a manifest hypermetropia of 2 D. Since he is fifty-five years 
of age he has only 1 D of accommodation left (vide p. 51). 
When he reads with the unaided eye he uses up this 1 D in 
getting as far as 6/12 ; he is unable to accommodate any more, 
so the lower letters are too blurred to read. He may manage 
to read 6/6 with the assistance of a + 1 D, since this, with the 
remnant of his accommodation, will fully correct his hyper- 
metropia. On seeking the highest conv ss we find he 
can read 6/6 as well or better with + 2a) This, therefore, 
represents his manifest hypermetro Such a case is 

6 6 
recorded— V = D JEE 2° xO | 

Apart from counteracting ex lens as described above 
the student should never Yke concave lenses in testing the 
distant vision, unless the ient is under a mydriatic. An 
emmetrope, or even a ermetrope, if neither is presbyopic, 
will read 6/6 quite with weak concave lenses in front of 
the eye; he si accommodates the amount which is 
requisite to cow@ract the lens. Hence, unless the patient is 
under the in ce of a mydriatic, we learn nothing from the 
procedure ;G# is therefore redundant. 

Havi sted the distant vision and determined the amount, 
if a the manifest hypermetropia, the near vision should 
n AS tested. For this purpose test types for near vision 


e principle as the distant ones, and are therefore most 


age Ned (Fig. 93). Snellen’s are constructed on exactly the 
‘Oo? 
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scientifically accurate. For actual reading, however, people 
can often read types which are smaller than Snellen’s smallest 
if the lines forming the letters are a little broader. This is 
chiefly due to the fact that an idea of the shape of letters will 
often permit them to be accurately guessed when they are not 
clearly visible. This is, indeed, an objection to the use of 
letters as test objects at all. Jaeger’s near test types, which 
are very frequently used, are simply the ordinary printers’ 
founts of type, from the smallest upwards (nonpareil, minion, 
&c.). They are sufficiently accurate for practical purposes. 

The patient is told to hold the test card. The position 
where he holds it of his own accord will often impart useful 
information. If he is old and holds it a long distance away, 
he is most likely to be an emmetropic or hypermetropic pres- 
byope. If he holds it closer than the ordinary reading distance 
and reads the smallest type fluently, he is probably myopic, 
whatever his age may be, though children often get into the 
habit of holding books unnecessarily close. 

Take first the example of an emmetrope. We find that he 
reads 6/6, that he has no manifest hypermetropia, and that 
he reads Jaeger 1, holding it of his own accord at ordinary 
reading distance (22 cm. or 9”). This is recorded—V = 6/6, 
no Hm., J. 1. If no distance is stated in recording the near 
vision it is understood to be the normal distance. 

Take now a patient who reads only 6/60, has n mbifest 
hypermetropia, but reads Jaeger 1 fluently, onl 
when the card is held much closer than norm 
In this case the distance at which the card i 
guessed or measured. Let us suppose that } 
This is recorded—V = 6/60, no Hm., J 3 

Take now a patient of fifty-five vR ds 6/6, and has no 
manifest hypermetropia. We give the near types, and 
he holds the card a long distance gf but even so cannot read 
Jaeger 1. In this case it is waat@f time to discover exactly 
which type he can read, an asure the distance at which 
he can read it. We know as he is fifty-five he has only 
1 D of accommodatio {ining (vide p. 51). What we wish 
to know is whether he read Jaeger 1 at ordinary reading 
distance if we corre@nis presbyopic defect. We therefore at 
once put up a + o> lens before the eye, tell him to hold the 
types closer, Ors z him if he can read the smallest. He will 
probably dN sily. This is recorded—V = 6/6, no Hm., 
C38 = A L 

Fin Nake a patient of fifty who reads 6/12, but with 
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J. 1 (Sn. 0.5). 50 cm. 


As she spoke, Moses came slowly on foot, and sweating under the dealb x which he had strapt round his shoulders like a 
pedlar ‘* Welcome, welcome, Moses! well, my boy, what have you brouglit us from the fair? ’—‘'I have brought you 
myself" cried Moses, with sly look, and resting the box on the dresser ‘Ay, Moses,” cried my wife, "that we 


J, 2 (Sn, 0.6). 60 cm. 
five shillings and twopence is no bad day's work. Come, let us have it then.”—" I have brought 
back no money,” cried Moses again. “T have laid it all out in a bargain, and here it is,” pulling 
out a bundle from his breast. ‘here they are; a gross of green spectacles, with silver rims and 


J. 4 (Sn, 0.8). 80 cm. 
mother,” cried the boy, “why won’t you listen to reason? I had them a dead 
bargain, or I should not have brought them. The silver rims alone will sell for 
double the money ’’—‘‘ A fig for the silver rims,” cried my wife, in a passion: “I dare 


J. 6 (Sn. 1). lm. 
the rims, for they are not worth sixpence ; for 1 perceive they are 
only copper varnished over.” —“ What!” cried my wife, ‘‘ not 
silver! the rims not silver?’’—‘‘ No,” cried I, “no more silver 


J. 8 (Sn. 1.25). 1.25 m; 
with copper rims and shagreen cases? A murrain take 
such trumpery! The blockhead has been imposed upon, 
and should have known his. company better.”—-“ There, 


J. 10 (Sn. 1.5). 15 m. 
the idiot!” returned she, “ to bring me such stuff: 
if I had them I would throw the the fire.” — 


“There again you are wrong, ear,” cried I, 


J. 12 (Sn. 176) 1.75 m. 
By this time the u unate Moses was 
undeceived. He & saw that he had 
j4 (Sn. 2.25). 2.25 m 


asked theg ircumstances of his 
deceptigẸ® He sold the horse, it 


+ 


O Fie. 93.—TEST-TYPES FOR NEAR VISION. 


Jaę Q;t-Types, with approximate Snellen equivalents, and the 
WS st remote distances at which each should be read with average 


ormal vision. 
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+ 2 D reads 6/6. He will hold the near types a long distance 
away as in the last example : if we investigate the question he 
will not be able to read nearly as well even a long distance away 
as the last patient. He has only 2 D of his accommodation 
remaining, but he also has 2 D of hypermetropia. We cannot 
therefore expect him to read Jaeger 1 at ordinary reading 
distance unless we not only correct his presbyopia but also 
his hypermetropia. We therefore at once put up a + 4 D, 
and find that he reads Jaeger 1 at ordinary distance quite 
well. This is recorded—V = 6/12, Hm. + 2 = 6/6, ¢+ 4 
ee SAI. 

The ordinary rule of presbyopic loss of accommodation, viz., 
1 D for each five years after forty, is rather a liberal allowance, 
and we often find that patients are more comfortable with 
slightly less (vide p. 51). Only in very exceptional cases should 
more be ordered. 

An indication of the range of accommodation is given by the 
knowledge of the manifest hypermetropia, combined with the 
ability to read the small types at ordinary reading distance. 
Strictly, the accommodation should be more carefully tested 
in each case, but this is often neglected. 

The method adopted to find the near point of the eye has 
already been mentioned (vide p. 47). For practical purposes 
it is sufficient to use the smallest Jaeger or Snellen near type 
and approach it nearer and nearer to the eye unti sean no 
longer be read. The last point at which it can ad gives 
the near point. The distance of the near poin the eye 
is then measured with a tape. This distan transformed, 
if necessary, into millimetres (25 mm. inch), and the 
range of accommodation is deduced fa he formula A = 
P—R (vide p. 48). Of course, the full € of accommodation 
in a hypermetrope cannot be sceughel arrived at unless the 
total hypermetropia is known ;_th# may require the use of 
a mydriatic. Practically, h er, we are chiefly concerned 
in discovering paralysis or is of accommodation, such as 
may occur after diphtherhes previous use of a mydriatic. In 
these cases the know of the distance of the near point is 
sufficient. 

The next INEA which is far too often neglected—is in 
every case to eN e pupil reactions and record them. Ifthe 
visual tests Q> shown deficiency it may be necessary to use 
a RN which case it will be impossible to test the pupil 

at*a later stage of the same visit ; hence the import- 


reaction 
ance Nords them at once. 
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We should also test the field of vision roughly. 

The Field of Vision.—There are several methods of testing 
the field of vision. 

(1) A rough, but very useful, method which should be 
applied in every case, at any rate if there is the slightest 
suspicion of defect, is as follows :— 

The surgeon stands facing the patient at a distance of 18 
inches to 2 feet. The patient covers his left eye with the palm 
of his hand. He is told to look straight into the surgeon’s left 
eye. The surgeon closes his right eye. He then moves his 
hand in from the periphery towards the common line of 
vision of the patient’s right and his own left eye, keeping his 
hand in the plane half-way between the patient and himself. 
Directly he sees it himself the patient ought to say that he 
also sees it. The movements of the hand are repeated in 
various parts of the field—above, below, to the right, to the 
left, and so on. 

This method is extremely simple, rapidly applied, and an 
excellent test. It will be seen that the surgeon tests the range 
of the patient’s field by that of his own, which may be con- 
sidered normal; moreover, he is continually watching the 
patient’s eye, so that he can at once observe any deflection 
from the point of fixation. 

The gross defects in the field which are most likely to escape 
recognition are homonymous and bitemporal hemianopia, the 
latter usually due to acromegaly or tumo the pituitary 
body (Chap. XIX.). They may be ro Ne 1 for by 
telling the patient to look straight at Qe Surgeon, situated as 
before, both eyes being open. Cre holds up both 
hands, one in each temporal a the patient is told to 
touch the surgeon’s hand. asks “ Which one?” he 
has not bitemporal hes since he sees both hands. 
If he promptly points to dQ hand he should be asked if he 
sees the other ; if he one he probably has homonymous 
hemianopia. 

If any defect Ae ed by these methods or is suspected 
from other featu f the case it must be accurately mapped 
out and recor aw with the perimeter. 

(2) The meter. .—The perimeter consists essentially of an 

1 the back in degrees of a circle, capable of being 
und a pivot which the patient fixes with the eye 
amination (Fig. 94). The chart, which has concentric 
marked upon it, corresponding with the degrees on 


Cige 
SN arc, is under the surgeon’s control at the back of the 


FUNCTIONAL EXAMINATION 137 


perimeter. In self-registering perimeters, which are almost 
invariably used, the readings are recorded by perforations 
with a sharp point. 

The details of taking a perimetric chart can only be taught 
by actual demonstration. It will suffice to emphasise here 


Fre. 94.—McH s RAe 
the chief procedures EN D red in order that accuracy 
may be attained. 

The patient is ey his back ¿o the light. His chin 
tests upon the chiggyest ; the face is vertical and not tilted 
to one side ;_or e is covered. The other eye, situated at 
the centre RRS re, fixes the white dot around which the arc 
revolves. WS 
The s ould first be taken with a white object 10 mm. 


in di r. At least eight meridians must be investigated, 
V 
N 
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preferably sixteen. -If the field is very small a 5 mm. square 
should be substituted, and the process repeated. In each 
meridian the object should be carried quite up to the fixation 
point, as there may be areas inside the limits of the field which 
are blind (absolute scotomata). These should be mapped out 
with the same accuracy as the extreme limits of the field. If 
the scotomata are small the limits may be determined with an 
intelligent patient best with a very small object, e.g., 2 mm. 
square. The size of the test object and the distance from the 
perimeter may be conveniently recorded by a convention 
similar to the mode of recording visual acuity, e.g., 10/300, 
both distances being expressed in millimetres (A. H. H. Sin- 
clair). With small objects relative scotomata can be found 
which are not demonstrable with large objects. 

Having mapped out the field for white the process should 
be repeated with similar, but coloured, objects. The limit of 
the field for a colour is the point at which, passing from the 
periphery to the centre, the colour first becomes evident. 
Peripheral to this limit the object may still be perceptible but 
appears grey. The exact limit is difficult to determine, for 
most colours change in hue and saturation as the object passes 
from the fixation point towards the periphery. Red or green 
should be used first, then blue or yellow. Under ordinary cir- 
cumstances, the blue field is largest, slightly smaller than the 
white: then follow the yellow, red and greqn, in the order 
named (Fig. 93). There is a particular wQrplish-red and a 
particular bluish-green (490 up) which the same field ; 
and similarly a particular blue (46 and a particular 
yellow (570 uyu). These pairs of gofdyirs are complementary, 
i.e., a mixture of the red and nego or of the blue and the 
yellow, produces white. : 


The extent of the normal keld; with a 10 mm. square, under 
good illumination, is sh@ mi in the accompanying chart 


(Fig. 95). The meine 1e is essentially due to the shape 


of the sensitive area e retina as projected outwards, but 
is often modified e field is taken in the ordinary manner 
by interferenc © ed by the nose and the brows; this com- 
plication can Qejeliminated if, when the field of the right eye 
is being taken, the head is turned somewhat to the left, and 
vice vers is seen that the field for white extends upwards 
452 Raat rather more than 90°, downwards 70°, and in- 
Ww °. The size varies with the illumination, the size of 


nd, and the state of adaptation of the eye. The field for 


_ the ¥ést object, the contrast of the test object with the back- 
gh 
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blue and yellow is roughly 10° less in each direction, that for 
red and green another 10° less. The limits of the colour fields 
vary not only with the intensity of the light, but also with the 
saturation of the colour, and above all the size of the object. 
If these are sufficiently great colours may be recognised almost, 
if not quite, at the periphery. 

Even the ordinary perimetric observation is a relatively 
rough test and purely subjective. It must always be regarded 


® 
Fig, 95.—Perimeter chart of right eye EO > T, temporal side ; 
N, nasal side ; W, for white object ; Bégor ue; R, for red; G, for 
green. 


with suspicion in dull or Alan ae The most variable 
factor is the illumination, a cient attention is not usually 
paid to this point. With illumination an object subtend- 
ing a visual angle of $2 (I give the full formal field for white. 
The ordinary 10 mm.‘ebject at the distance generally used, viz., 
30 cm., t.e., oR corresponds with a visual angle of 2°. 
Deductions m rom variations in the colour fields are 
particularl Q~ iable (vide p. 138). 

Specia AN must be taken to investigate the central part 
of the x for red and green, since conditions are not un- 
commoy, ¥.g., tobacco amblyopia and retrobulbar neuritis, in 
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which these colours are not recognised by central vision 
(central relative scotomata). The 5 mm. square should be 
placed over the point of fixation and the colour changed : 
blue and yellow will be recognised as such, but not red and 
green. 

(3) For more accurate investigation of details another 
method must be employed, but it is applicable only to the 
central and paracentral areas. It consists in placing the 
patient 2 metres from the centre of a large black screen, 
2 metres or more broad (Bjerrum’s screen). The patient fixes 
a spot in the centre of the screen and smaller circular discs of 
ivory, 1mm. to 10 mm. in diameter, attached to a long black 


o 
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Fic. 96.—Diagram of the right eye, showing@he relationship of the 
retina to the degrees of the perimetric a nd the relative value of 
the latter when projected on a tangent sah? n, nodal point. F, point 
of fixation. 


rod are brought in from ant erher on a level with the 
screen. At this distance {3°mm. object subtends a visual 
angle of about 5 apne, It will be noticed that, the angles 
being projected on to surface, tangents are recorded, not 
angles themselves ith the arc. Hence only a small area 
can be investi > and the distortion must be taken into 
account. Sone points of diagnostic importance which cannot 
be elicited bythe perimeter can be brought out by this method. 
Various erie have been devised on the principle of 


Bjerrun@s Creen. 
charts of the two eyes are superposed there will be a 


ay entral area which is common to both eyes: this is the 


of binocular vision. 
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The Light Sense may be roughly tested by means of 
Bjerrum’s test types, which consist of Snellen’s test types 
printed grey on a grey background of different intensity ; or 
it may be tested against the surgeon’s as a control by using 
the ordinary Snellen’s test types and gradually lowering the 
illumination. No simple means of accurately testing the light 
sense has yet been devised, most of the clinical photometers, 
such as Forster’s, being very unsatisfactory. 

The Colour Sense requires elaborate apparatus for its 
scientific investigation. ‘The methods used will be discussed 
later (p. 395). 


SECTION III 
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CHAPTER X 
DISEASES OF THE CONJUNCTIVA 


THE conjunctiva shows very considerable variations in 
appearance at different ages and in people who follow various 
employments. The peculiarities of colour, vascularity, laxity, 
&c., which are consistent with health can be learnt only by 
repeated observation. 

It is necessary for a scientific appreciation of pathological 
conditions to be cognisant of the normal structure of a part. 
The conjunctiva is divided into two portions, palpebral and 
bulbar ; the folds uniting these parts are gVornices The 
palpebral conjunctiva is said to comm at the anterior 
margin of the edge of the lid, but boys point to the pos- 
terior margin of the edge (the tou rginal strip) and for 
about 2 mm. beyond (to the sule tarsalis) there is a tran- 
sitional zone covered with oe ih ia and partaking 
of the characters of both ski conjunctiva (Chap. XXXI.). 
There are two layers of ig um over the palpebral conjunc- 
tiva: from the fornices e limbus the epithelium becomes 
gradually thicker, fory eventually again a stratified epithe- 
lium. Below the éfium is an adenoid layer, consisting of 
loose connectiy, e containing mononuclear lymphocytes : 
below this a Gor layer, much denser and passing insen- 
sibly into tke underlying tissues—lid or sclerotic. The palpe- 
bral conytiva is firmly adherent to the tarsus, while the 
NS tion is freely movable over the sclerotic except 
clog he cornea. 

teriology.—The conjunctival sac is practically never 
from organisms. Owing to the relatively low tempera- 
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ture of the conjunctival sac due to exposure, evaporation of 
lacrymal fluid and moderate blood supply, bacteria do not 
propagate themselves readily. The tears are not a good 
culture medium, though since they contain no hzemolysins or 
bacteriolysins, they cannot be regarded as actively bacteri- 
cidal. They contain no agglutinin, and diphtheria antitoxin 
does not pass into them when present in the blood. Hence 
they act principally in a mechanical manner, washing away 
deleterious agents and their products. The presence of dust, 
even if it be sterilised, augments the bacterial content of the 
conjunctival sac. It is also increased by bandaging owing 
to the arrest of movement of the lids and the raised tempera- 
ture of the sac. Most of the organisms normally present are 
non-pathogenic, but some of these are morphologically identical 
with pathogenic organisms. Diplococci indistinguishable from 
pneumococci are found; they may be innocuous to animals 
or prove themselves true pneumococci. The conjunctiva of 
many people is immune to pneumococcic infection, though the 
same germs transferred to other persons will excite a violent 
inflammation. It may be stated at once that the pneumo- 
coccus is one of the most dangerous organisms in the pathology 
of the eye. Another bacterium, the so-called xerosis bacillus, 
is morphologically identical with the diphtheria bacillus ; it 
can only be distinguished by skilled examination of cultures. 
Staphylococci are found ; they are relatively innocugw§ in the 


absence of other organisms, but play an impor art in 
mixed infections. Staphyloccoccus albus and sis bacilli 
are practically always present in the normal cawyunctival sac. 


There are reasons for thinking that their ce favours the 
growth of pathogenic bacteria : thus ee bacilli promote 
the multiplication of Koch-Weeks’ bdth in cultures and 
on the conjunctiva. Stopover Be coli, &c., are patho- 
genic, but rare. Other pathoge organisms—gonococcl, 


Koch-Weeks’ bacilli, mB OS will be discussed later. 


INFLAMMATI NS THE CONJUNCTIVA 


Gaajunctivitis.Indgidmation of the conjunctiva manifests 
itself in many grads and many types. It is always accom- 
panied by hy mia and by increased secretion. The 
hyperemia Ge in degree and in distribution : the secretion 
varies in Q and amount. 

EN may be transitory, or recurrent and chronic. 


The f is caused by temporary irritation, as by a foreign 
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body in the conjunctival sac (which includes the surface of 
the cornea), concretions in the palpebral conjunctiva (vide 
p. 182), in-growing lashes (vide p. 585), &c.: in such a case 
the increased secretion is almost wholly a reflex secretion of 
tears. A foreign body, especially a grain of corn or the wing 
capsule of an insect, may be retained in the fornix and set up 
a violent unilateral conjunctivitis. Irritation limited to the 
lower fornix may be artificial in malingerers and hysterical 
patients. 

Recurrent or chronic congestion may be caused by the 
conditions of life—dusty, ill-ventilated rooms, exposure to 
strong light, &c. Bright light, especially exposure to tropical 
sunlight, acts partly by the glare due to the luminous rays, 
partly by the chemical action of the actinic, especially the 
ultra-violet rays, and partly by the heat, which is chiefly due 
to the infra-red rays. Chronic congestion is often due to 
conditions remote from the conjunctiva itself. Very fre- 
quently it is a reflex irritation due to errors of refraction ; in 
such cases the edges of the lids may participate. Other causes 
are found in errors of metabolism—gout, over-eating and 
drinking, and so on. It is a characteristic symptom of hay 
fever, and in this case there is an excess of eosinophile leu- 
cocytes in the conjunctival secretion. 

Simple hyperemia of the type described causes a sense of 
discomfort, often described as tightness, grittiness, inability 
to keep the eyes open, tiredness, &c. Bri ight is resented, 
but there is seldom true photophobia. conjunctiva often 
looks quite normal until the lower fofis exposed, when it 
will be seen that the parts in contaat Q¥ congested and sticky. 
The discomfort frequently co S only in the evening or 
after near work. In the gout s there may be cedema— 
chemosis. K 

Chemosis affects the m& loosely attached parts of the 
conjunctiva, t.e., om the bulbar conjunctiva and for- 


nices.. The mucous rane becomes swollen and gelatinous 


in appearance. AS ollen membrane forms a wall around 


the cornea, whidf)tt may overhang in severe cases. The 
palpebral confynftiva is little affected, but the tissues of the 
lid are oftercalso cedematous, so that the lids are swollen and 
the uppeyNMngs down over the lower. 
ws r watering of the eyes is complained of, and when- 
ev one eye is congested or shows signs of conjunctivitis, 
ih Desi iil passages must be investigated. Pressure with 
finger backwards and inwards over the lacrymal sac may 
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cause regurgitation of fluid—tears, mucus, or pus—showing 
that the outflow into the nose is obstructed. If no regurgita- 
tion can be detected, the position of the lower punctum must 
be noted. It ought to be invisible until the lid is slightly 
everted. 

The treatment of simple hyperemia consists primarily in the 
removal of the cause. Defective conditions of life must be 
ameliorated if possible. The irritation of strong light must 
be removed, or modified by the use of dark glasses. If the 
light is not very excessive ordinary neutral tinted (“ smoked ”’) 
glasses will suffice. They are better than blue or other 
coloured glasses as they reduce the intensity of the luminous 
rays more uniformly throughout the spectrum. Nearly all 
kinds of glasses cut off a large percentage of the ultra-violet 
rays, especially those of shortest wave length. Sir William 
Crookes has prepared a series of synthetic glasses which have 
various absorptive powers. Some of these cut off practically 
all the infra-red and ultra-violet rays, while absorbing the 
luminous rays to only a slight degree. Tinted Crookes’ 
glasses are specially indicated for use in tropical climates. 

Errors of refraction must be corrected. It should be remem- 
bered that the error may be artificial, through the use of wrong 
spectacles. The amount and conditions of near work should 
be specifically stated. 

Defects of the lacrymal apparatus must be treatgd\Chap. 
XXXII.). If no defect is noted, local treatment ney yper- 
emia is ordered for a time; but if the condipi does not 
improve, the patency of the lacrymal passage AÀ be demon- 
strated by syringing. The beginner must bekareful, however, 
that he does not do harm rather than 

Errors of metabolism must be treated)oh general medical 
principles. Such causes are easily, Kooke hence they 
should be specially borne in mind. 

Local treatment consists in tang the eyes frequently with 


warm boric lotion, with or out a mild astringent, e.g., 


zinc sulphate, gr. i. or ii. tf. A drop of a mixture of equal 
parts of tincture of opi d distilled water, night and morn- 
ing, will be found so Hazeline, 20 m to 3 1., 1s some- 
times useful, but v. in its effect in different people. Cocain 


must be used wifhywiffidence: its effects are transitory, and 
it has a dele SN action upon the corneal epithelium, but in 
quite weal s often affords much comfort. 

ere temporary alleviation—usually of the dis- 


In case 
figuring pns is insistently desired, a drop of adrenalin 
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solution (1 in 1000) instilled into the eye will remove the 
discomfort and reduce the redness of the conjunctiva. The 
effect is, however, very transitory, but it will often earn 
| gratitude. It is especially useful after the removal of a foreign 
body from the cornea. 

The nature of the secretion in conjunctivitis is of diagnostic 
importance. It may be watery, mucous, muco-purulent, or 
purulent, and the disease is often classified accordingly. Most 
forms of acute conjunctivitis are due to bacterial agency. 
Unfortunately, each pathogenic organism does not produce 
a specific clinical picture. It is therefore wise in the meantime 
to retain the old clinical terminology. 

| Watery secretion is usually due to reflex secretion of tears. 
The other types of secretion show some relation to the bacterial 
cause, and must be distinguished on account of the informa- 
tion they convey as to the probable severity of the condition 
| and the indication they provide for special measures of treat- 
ment. 

The chief forms of conjunctivitis may be divided into two 


groups: acute, and sub-acute or chronic. Acute conjunc- 
tivitis may be classified as simple acute (including muco- 
purulent), purulent, membranous, and phlyctenular. Sub- 
acute or chronic conjunctivitis includes simple chronic con- 
junctivitis, angular conjunctivitis, follicular conjunctivitis, 
trachoma, tubercle, and syphilis. 


Simple. Acute Conjunctivitis.—(Syn. rhal Conjunc- 
twitis)—The condition described as remia of the con- 
junctiva passes imperceptibly into dition characterised 
by greater and more general hype a and a thicker mucous 


described as being stuck togethe) M the mornings, because the 
condition is most noticed %ter they have been closed for a 
considerable period. ThQauses, symptoms, and treatment 
are the same as in si 
Various more in 


hypereemia. 

forms of simple acute conjunctivitis 
are met with : are probably all of bacterial origin, the 
organisms dj in different cases. Among the lower 
classes the Wsgase is called.“ blight” and it is commonly 
| attributeddy a “ cold in the eye.” Cold probably acts only 
by low the resistance of the tissues to the action of 


or $. 
RS commonest form is Muco-purulent Conjunctivitis. 
Sy , aS the name implies, the secretion is muco-purulent ; it 


more profuse than in the simpler forms. As in most cases 


i 
discharge which gums the lids er. The lids are usually 


if 
| 
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of conjunctivitis the disease is contagious, being transmitted 
directly by the discharge and possibly by the air of ill-ventilated 
rooms, though this method is doubtful, since most of the 
organisms are non-sporing and are easily destroyed by drying. 
The whole conjunctiva is a fiery red (“ pink eye ”); all the 
conjunctival vessels are congested, except the circumcorneal 
zone in the milder cases (vide p. 80). Flakes of muco-pus are 
seen in the fornices, and often between and upon the margins | 
of the lids. If the discharge is allowed to dry the lashes 
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become matted together by dirty yellow crusts. These may 
be easily mistaken for the condition found in blepharitis, but 
if the crusts are bathed off the underlying lid margins will be 
found healthy. Flakes of 
mucus passing across the 
cornea often give rise to 
coloured haloes, owing to 
their prismatic action. 
These “haloes” must be 
carefully distinguished 
from those met with in 
glaucoma (q.v.). 

The discharge is at first 
mucous, but gradually be- 
comes more purulent. Be- 
ginners are liable to mis- 
take muco-purulent for 
true purulent conjunc- 
| tivitis. In the former, the 

more purulent masses are 


Fre. 97.—K veks’ bacilli 


junctiva show only flakes of transl t or yellowish secretion. 

In the latter, crusts of inspissated-þus may be seen among 
l the lashes and at the canthi, hen the lids are separated 
Í fluid pus wells out. 
A The disease reaches ieit in three or four days: if | 
; untreated it is liable cp. into a less intense, chronic con- | 
f dition. Complication e rare, but abrasions of the cornea 
l are liable to becompfected and to give rise to ulcers. Occa- | 

sionally margina(Yters form—ain debilitated or old people, or 


as the resul Proper treatment. i | 
Muco-pugQeht conjunctivitis frequently complicates phlyc- | 
tenular Neea | 


Paine — Muco - purulent conjunctivitis is frequently 
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found among the lashes 9 
and at the inner canthus, whilst y: fo s and bulbar con- Hf | 
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caused by the Koch-Weeks’ bacillus (Fig. 97). This is a very 
slender rod, varying much in length. It stains badly with the 
ordinary basic dyes, e.g., Loffler’s methylene blue; it is 
decolourised by Gram. Groups of bacilli found in much 
degenerated “ skeletonised ” pus cells are very characteristic. 
The organism is rapidly destroyed by drying. It has been 
known to give rise to very definite epidemics. In England 
the cases are usually sporadic, though moderate transmission 
is common. An attack confers immunity for some time. 
The Koch-Weeks’ bacillus is by no means the: only cause 
of muco-purulent conjunctivitis. Diplococci which are indis- 
tinguishable from pneumococci (Fig. 98) also cause it, probably 
more frequently in England. Pneumococcic conjunctivitis, 
though not definitely 
separable from the other 
acute forms clinically, 
shows distinct tendencies 
which should be borne in 
mind, the more so since 
_\ the pneumococcus is the 
¿| | cause of hypopyon ulcer 
y (q.v.). There is usually 
¥ more cedema (chemosis), 
small ecchymoses are com- 
a membranous 
form—“ pseudo- 
anous conjuncti- 
.” 3 It is commonest 
x\ northern countries and 
Q in the cold weather, and 
is more often found in chjl han adults. It ends with 
a crisis, like pense of the lungs, after which 
the organism rapidly di’eppears from the secretion. It is 
often accompanied. asal catarrh, which may precede or 
follow the infla n. Iritis is very rare as a sequel of 
conjunctivitis, neumococcic conjunctivitis is exceptional 
in this res The inflammation of the iris is set up by 
absorption oxins (cf. Hypopyon Ulcer of the Cornea). 
The ix¥@penza bacillus, which is distinguished with diffi- 
culty {9m the Koch-Weeks’ bacillus, is responsible for con- 
NS itis during influenza epidemics, more often in children 
N adults. 
SI he muco-purulent conjunctivitis associated with phyle- 
nular conjunctivitis is usually due to staphylococcus aureus, 


Fra. 98.—Pneumococci ( x 1000). 
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which may also set up conjunctivitis in cases of blepharitis and 
eczema or impetigo of the skin. The organism sometimes 
causes a muco-purulent discharge after cataract extraction 
and other operations, and also in the new-born, probably 
owing to the defective resistance of the tissues in these condi- 
tions. In the presence of irritating dust a staphylococcic con- 
junctivitis of slight intensity may be set up. The presence of 
staphylococci is liable to aggravate conjunctivitis set up by 
some other organism. 

Other organisms have been found, but their etiological 
relationship to the disease is not proved. 

Muco-purulent conjunctivitis generally accompanies or - 
follows measles and frequently scarlet fever. It also occurs 
with acne rosacea, when minute nodules, somewhat like 
phlyctens, form at the limbus and on the cornea. It fre- 
quently recurs in these cases, and is 
intractable. Muco-purulent conjunc- 
tivitis sometimes occurs among people 
who use swimming baths. It often 
spreads rapidly through schools and 
other such institutions. 

Treatment—The best treatment for 
muco-purulent conjunctivitis is the 
frequent washing out of the con- 
junctival sac with lotio hydrargyri 
perchloridi (1 to 10,000) (called here- 
after sublimate lotion). It should be 
warmed and diluted by the addition 
of a little boiling water. The lotion Qot be simply 
applied to the lids. It is well for th eon himself or a 
competent nurse to wash out the confĵexctival sac the first 
time. For this purpose an “ undi R (Fig. 99) is the most 
convenient reservoir. The lids Narea and the lotion is 
poured from a little height the whole surface, every 
crevice being irrigated as RO hly as possible. The nozzle 
of the undine should not owed to touch any part of the 
eye. The patient ma directed to use the ordinary eye- 
bath for the applicatiow-éf eye lotions. If a child, the parents 
should be instruc o hold the lids apart, the child lying 
upon its back. d of cotton wool, dripping with the lotion, 
which may NN med, is then held over the eye and the lotion 
Squeezed. NN the process is repeated until all discharge has 
been waglied away. The lotion may be warmed by placing the 
bottleng@y t water, but the addition of an equal part of hot 
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water suffices; eye lotions act chiefly by washing out dele- 
terious material, since they cannot be used sufficiently strong 
to act as efficient antiseptics. For this reason boric acid lotion 
is probably nearly as efficacious and is less irritating. 

Boric acid ointment or sterile vaseline is smeared along the 
lids at bed-time, or, in children, as often as they are put to 
sleep : it prevents the lids from sticking together—a two-fold 
benefit, that of preventing discharge from being retained, and 
that of obviating pain on opening them. 

The eyes should never be bandaged, as it prevents the free 
exit of the secretion. If there is any photophobia a shade or 
dark goggles should be worn. The patient should spend as 
much time out of doors as possible. 

If this treatment is properly carried out, the patient will be 
well in a few days. Even if only partially successful there will 
then be less discharge. 

If the case is not progressing as rapidly as could be desired, 
or the attendants are not reliable, and if the discharge is sub- 
siding, it is wise to 
paint the lids once 
with silver nitrate 
solution (gr. x. to 
31i.) This is the strength which should always be used for 
painting lids. Stronger solutions act too vigorously as caustics, 
and, if a caustic effect is desired, it can be obtaiked with greater 
precision by other means. Weaker solutj e precipitated 
by the chlorides in the lacrymal secr so that they are 
practically useless. 

The following is the best metho? painting lids. A glass 
rod is used, tapering at each e g. 100). The finger should 
be passed over the ends e e before use to make sure 
that they are not chipped The end is dipped in lotion to 
dampit. A very thin wi cotton wool is then tightly wound 
round the end, starti here it begins to taper: this fixes 
the wool. The e he wisp is left loose, so that it may 
absorb the DN he other end of the rod is armed in the 


Fre. 100.—Glass rod. 


same manne 
The pation yi a child, is placed upon its back. The lids 
are evert the wool, dipped i in the silver solution, is applied 
Zen e conjunctival sac, the cornea being protected as 
ta EAEE It is quite unnecessary to neutralise the 
of nitrate with salt solution, as is often taught. The 
shen may be mopped up with a pad of dry absorbent wool. 
) as is usually the case, the other eye is affected, the other 
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a glass rod the best implement is an ordinary wooden match, 
used in the same way. The match can be thrown away after 
use. The glass rod must be sterilised by boiling. A camel’s 
hair brush should not be used: it cannot be kept aseptic. 

A single painting with silver nitrate will often produce an 
excellent result. It is good as a prophylactic if discharge is 
inadvertently introduced into a normal eye. Other prepara- | 
tions of silver—protargol (20 per cent.), argyrol (25 per cent.), | 
&e.—are not so efficacious, but they have the advantage of 
being less painful. 

Silver nitrate acts by forming a thin epithelial eschar and 
coagulating the muco-purulent discharge. The bluish-white 
film is cast off in flakes, and until this process is complete the 
feeling of a foreign body in the eye is experienced. The irrita- | 
tion is reduced if the lid is kept everted for a few minutes and 

| 
| 
| 
| 
| 
| 
| 


| 
end of the rod is used in the same manner. In the absence of 


the flakes gently removed with cotton-wool, a drop of 2 per 
cent. cocain solution being then instilled. Silver nitrate is 
not strongly bactericidal, but the organisms are entangled in 
the coagulum and removed with it. Moreover there is a 
powerful physiological response to the caustic; hyperemia 
increases and the tissues are flooded with blood serum, which 
can thus more effectively exert its bactericidal and antitoxic 
powers. The slighter efficacy of protargol and the modern 
colloid substitutes for silver nitrate is to be attribu their 
smaller caustic and irritant properties, which are of egarded 
as their chief advantages. 

The conjunctiva generally returns to a 
condition. If the case has been neglected 2 
matory signs persist, astringents shoul 
conjunctivitis (q.v.). 

Since the disease is contagious ca Ces be taken to prevent | 
its spread. The patient mu ee his hands clean and no 


sed as for chronic | 


f one else must be allowed to us towel, handkerchief, &c. 
Purulent mtiti awe Acute Blennorrhea, Gonor- 
rhæal Conjunctivitis) is Vi more serious condition. It 
( occurs in two mE neonatorum in babies, 
and as gonorrhceal coħfnctivitis in the adult. Certainly the 
former, and probak&pthe latter, is not invariably gonorrheeal. 
Gonorsheeal ENA (Syn.—Acute Blennorrhæa of | 
Adults, &e. Storia conjunctivitis is even more serious | 
in the adw N n in babies ; fortunately, considering the pre- 
valence Ke norrhæa, it is comparatively rare (1 in 700—800 
ile generally due to the gonococcus it is important 
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from the medico-legal point of view to remember that the 
same features may be found with streptococci, diphtheria, and 
probably with mixed infections. The gonococcus is a bun- 
shaped diplococcus, staining readily, decolourised by Gram, 
and found within both leucocytes and epithelial cells (Fig. 101). 
The micrococcus catarrhalis and the meningococcus, both 
Gram-negative, are sometimes found in the conjunctival sac. 
They may be distinguished from the gonococcus by the ease 
with which cultures are obtained and by agglutination tests. 
The micrococcus catarrhalis is rarely found in acute conjunc- 
tivitis, but more often in chronic and post-operative forms. 
The disease is due to direct infection from the genitals. 
Males suffer most, the right eye before the left in a right- 
handed person. There is 
more swelling of the lids 
and conjunctiva than in 
children, copious purulent 
discharge, more tendency 
to involvement of the cor- 
-\ nea, and marked constitu- 
# tional disturbance—trise of 
| temperature, and so on, 
but especially very marked 
depression, of spirits. The 
greater er to the cor- 
nea is to the chemosis, 


< ; a i whi roduces blood and 

cas l stasis and facili- 

Fra. 101.—Gonococci (x 1000). s the retention of 
KQecretion. 


The incubation period is ours to three days. The 
upper lid becomes enormo swollen and tense, overhanging 
the lower, and edged wjth‘pus. Eversion, which is difficult, 
shows that the palpebgaX¢onjunctiva is deep red and velvety : 
rarely there is a ane. Occasionally the discharge is 
sanious rather t urulent, especially in streptococcic cases. 
There is grea ; the preauricular gland is enlarged and 
tender, and mèy suppurate. 

After t three weeks the purulent discharge diminishes, 
but suba@ee conjunctivitis with much papillary thickening of 
the eoxinctiva persists for several weeks longer. The gono- 
cocets*is still present—a point of great importance, both as 

ards contagion and treatment. No immunity is conferred 


a he attack. 
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The most important point in diagnosis is the coincidence of 
urethritis. The most important point in prognosis is the con- 
dition of the other eye. 

Corneal complications are the rule, and constitute the causes 
of blindness. There may be diffuse haziness of the whole 
cornea, with grey or yellow spots near the centre. Ulcers 
may occur at any part, and are due to necrosis of the epithe- 
lium through direct invasion by the organisms. Marginal 
ulceration, which may extend completely round the cornea, 
is due to retention of pus in the angle formed by the chemotic 
conjunctiva. .When ulceration has commenced it progresses 
rapidly and deeply, since the tissues are bereft of their first line 
of defence—the epithelium. Perforation is therefore common, 
with all its attendant dangers 
(vide p. 196). Ulceration com- 
mencing late in the history is — - 
not so dangerous. z = 

The greatest care should be Se 
taken to prevent injury to | ie 
the cornea during the manipu- 
lation necessary for diagnosis 
and treatment. Abrasions are | — 
easily produced by the finger | — 
nails, and even by the rough 
use of wool swabs. Such | 
abrasions rapidly become | ~ 
dangerous ulcers. TST NS, Renin 

Iritis and iridocyclitis, with < 
attendant complications, may a eee ore ane 
arise independently of perforation of pe and lead to | 


serious diminution of vision. 
Gonorrhceal arthritis is not ungdfamon, and endocarditis 


and septicemia may arise in cok ations. 
Treatment must be direct rst to protection of the 
other eye. This is at once gesd up with a Buller’s shield, 


which consists of a wa ass stuck in a frame of ad- 
hesive plaster, or bet#eXubber (Fig. 102). The rubber is 
hermetically sealed to the face and nose except at 
the lower outer -aGgle, where a small piece of tubing is 
inserted under edge. If this means of ventilation is 


be properl erved ; moreover, the irritation to the eye 


not NY glass becomes hazy and the eye cannot 
is greate pecial attention should be directed to fixing 
the shie Nnear the nose, t.e., on the side of the source of 
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infection. Patients should be told to sleep lying on the same 
side as the affected eye. 

If the second eye should show signs of infection it must be 
treated, but every utensil or dressing which is applied to the 
eye must belong to a totally different set from that used for 
the worse eye, otherwise it may be inoculated rather than 
treated. The less affected eye must always be dressed first. 

If pus from a gonorrhceal conjunctivitis spurts into the 
surgeon’s eye, the conjunctival sac should be freely irrigated 
with sublimate lotion and the lids painted once with silver 
nitrate (vide p. 151). The eye should be carefully watched, 
but no further drastic treatment applied unless conjunctivitis 
supervenes. The accident is due to carelessness, for every 
attendant on a gonorrhceal case should wear protective 
goggles. 

If the disease is fully established and there is abundant 
purulent discharge, the eye must be irrigated every two hours 
during the day and every four hours during the night with 
warm saline (0-85 per cent.), boric, or weak sublimate lotion 
(1 in 8,000). Iced wet dressings are applied in the intervals, 
but are to be bandaged on quite loosely, so as to avoid reten- 
tion of discharge. The patient is kept in bed, and if intelli- 
gent, can bathe his lids in iced lotion in the intervals. Iced 
applications afford much relief to the patient, though hot ones 
are probably more efficacious. 

Most reliance must be placed on a 
nitrate, but they must be used witha 
specially indicated in gonorrhceal cox 
gonococcus is an intracellular orm. As already stated 
(p. 151), silver nitrate destroyp-shosuperficial layer of epithe- 
lial cells, which is cast off as fil ® schar, carrying the entangled 
organisms with it. When i feouirandiated the conjunctiva 
of the everted lids shou well painted with silver nitrate, 
gr. x. to 31., not gata once a day. Special care must 
be taken to avoid inj vide p. 86). This treatment is contra- 
indicated in the early stage before free discharge has set 
in, and also i r stages if there is much brawny swelling 
with comparatively little discharge. Under these conditions 
the aa great that reaction is inefficient ; the caustic, in 
fact, ind the necrosis which it should be our endeavour to 
ASS such cases hot applications and leeches should be 
relf¥Xupon. The latter are applied over the temporal region 

r the outer canthus. If the lids are very tight the outer 
\@aathus should be split (canthoplasty). The ends of strong 


pivations of silver 


retion. They are 
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blunt-pointed scissors are inserted between the lids into the 
angle under the outer canthus. which is then divided by a 
single snip in a horizontal direction. This has the good effect 
of bleeding the patient slightly, and also of giving free exit to 
discharge. 

Scarification of the chemosed conjunctiva has been recom- 
mended and may be done. The removal of the ring of con- 
junctiva which overhangs the cornea is good, but demands 
cocain, which has a bad effect on the corneal epithelium. 
Mercury, by inunction or small doses of calomel, is said to 
diminish the chemosis. 

Romer advocates passive immunisation by means of the 
local application of a specific gonococcic serum. It may be 
dusted into the conjunctival sac or used as a 1 per cent. solu- 
tion in 0°85 per cent. sodium chloride for irrigation. Since no 
general immunity is conferred by the organism active immuni- 
sation with a gonococcic vaccine is useless. 

It is of great importance to attend to the general health. 
The bowels must be kept freely open. The strength must be 
reinforced by every available means—good foods, tonics, 
alcohol if necessary. An occasional sleeping draught and the 
use of sedatives must be ordered according to general prin- 
ciples. Every effort must be made to combat the depression 
from which these patients suffer. 

In the final stage of the disease silver nitrate shoys\be used 
at increasing intervals for a week or fortnight af puru- 
lent discharge has ceased. Astringent lotion then em- 
ployed (vide p. 168). 

Atropin should be used in all cases mor the cornea is 
involved, since this is always accon d by some iritis ; 
but the intraocular tension aire ey ched. 


Corneal complications require active treatment (vide 


pp. 198, seq.). 
Metastatic Gonorrhceal C nctivitis sometimes occurs in 
adults, associated with cal arthritis. It is a mild 


simple conjunctivitis, geyesWly bilateral, and occasionally accom- 
panied by iritis. It if pybably due to endogenous infection from 
gonococci in the ee / It usually responds readily to local 


treatment, but is’ayto recur if the arthritis relapses. 


O 


_ Ophthalm: onatorum is a preventable disease occurring 
m ENN ildren as the result of carelessness at the 


time pay ; itis responsible for 50 per cent. of blind children 
and 


ox 
\ 


7—8 per cent. of all blind people (8 per cent. in 
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U.S.A., de Schweinitz). It is due to infection by vaginal or 
fecal matter, or from dirty rags used to clean the eyes. Puru- 
lent discharge is usually noticed on the third day ;. when it 
occurs later it is generally due to post-partum infection. In 
rare cases the disease is already present at birth. 

Any discharge, even a watery secretion, from a baby’s eyes 
during the first week should be viewed with suspicion, since 
tears are not secreted at this early date. In cases of infection 
the discharge rapidly becomes muco-purulent and then puru- 
lent. It is usually first noticed on the third day ; very rarely 
it is present at birth: if delayed beyond the sixth day it is 
probably not a true ophthalmia neonatorum. Both eyes are 
nearly always affected, though one is usually worse than the 
other. The conjunctiva becomes intensely inflamed, bright 
red, and swollen, and pours out thick yellow pus. Marked 
chemosis is a distinguishing feature from severe muco- 
purulent conjunctivitis, and when the lids are separated 
by retractors the cornea is seen at the bottom of a crater-like 
pit. There is dense infiltration of the bulbar conjunctiva, 
and the lids are swollen and tense. Later the lids become 
softer and more easily everted, the conjunctiva becomes 
puckered and velvety, and the blood stasis gives place to 
intense congestion, with free discharges of pus, serum and 
often blood. In some cases a false membrane forms, so that 
the case resembles a membranous conjunctiv; 

There is great risk of corneal ulceratj 
neonatorum, especially, as is usually th 
to the gonococcus, which has the p of invading intact 
epithelium. The slightest hazinessxoMthe cornea should be 
viewed with apprehension. the cornea is already 


ulcerated, and not ion BR erforated, when the child 


in ophthalmia 
e, when it is due 


comes under observation. ration usually occurs over an 
oval area just below the e of the cornea, corresponding 
with the position of th margins when the eyes are closed, 
and, Ne somewhat upwards. More rarely 
oval marginal ulce e formed as in the gonorrhceal conjunc- . 
tivitis of -a ulceration may be central. The ulcers i 
extend rapidl th superficially and in depth, largely owing 
to lymph std due to strangulation of the nutrient vessels. | 
Perforg{on is usually signalised by a black spot or area in 
the ų aused by protrusion of the iris. Sometimes perfora- 
tionNNsudden, a large part of the iris prolapses, and the lens 
be extruded. In some cases there is a black hole in the 


O a, filled with clear vitreous. 
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Metastatic stomatitis and arthritis occur rarely, as in gonor- 
rheeal urethritis. The arthritic manifestations usually appear 
in the third or fourth week and affect the knee, wrist, ankle, or, 
sometimes, elbow. The course is benign, abscesses being rare. 

The baby’s eyes must be examined as described in method 
(4), p. 78. The surgeon must wear protective goggles lest pus 
spurt into his eyes when the child’s lids are separated. Re- 
tractors must always be used for separating the lids, since the 
slightest pressure on the eyeball may result in perforation 
(vide p. 86). | 

A bacteriological examination should be made in every case. 

Pathology.—Probably 60—70 per cent. of cases are due to 
the gonococcus. The Bac. coli is responsible for some of the 
remainder, probably through fecal infection, pneumococci, 
streptococci, and mixed infections for others. Streptococcic 
conjunctivitis is even more virulent than gonococcic, the 
cornea being in imminent danger. A film should be taken 
from every case. 

Sequele of Ophthalmia Neonatorum.—lf the corneal ulcera- 
tion heals without perforation there is always much scarring 
of the cornea, but the nebula clears more in. babies than in 
older people. Perforation may be followed by anterior syne- 
chiæ (q.v.), adherent leucoma (q.v.), partial or total anterior 
staphyloma (q.v.), anterior capsular cataract (q.v.), panoph- 
thalmitis, &c. Ophthalmia neonatorum is the monest 
cause of anterior staphyloma. 

When vision is not completely destroyed, is very seri- 


ously impaired by the corneal opacities resulfjq> from ophthal- 
mia neonatorum, the development of ma fixation, which 
takes place during the first six weeks , 1s interfered with, 


resulting in the development of nys s (q.v.), Which per- 
sists throughout life. Nystagmup aay not become manifest 
until some considerable period aftèW the ophthalmia. | 
! Treatment.—The disease is entable ; prophylactic treat- 
i ment is therefore of prime } tance. The new-born baby’s 
closed lids should be thd ly cleansed and dried. The lids 
are then separated, lan rop of silver nitrate solution, 1 per 
cent., instilled into edcbeye (Credé’s method). The eyes must 
be carefully wate}Gq during the first week. 
If the diseased} established the eyes must be irrigated every 
two hours QNsaline or preferably sublimate lotion, and the 
lids painAN ico daily with 2 per cent. silver nitrate (vide 
pp. 1504194). The surgeon or nurse must wear protective 


gog Vin irrigating or painting the greatest care must be | 
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exercised to avoid touching the cornea,thus injuring the already 
softened epithelium. Argyrol, protargol, and other colloid 
preparations of silver must not be used instead of silver 
nitrate, but may be used as drops in the later stages when the 
critical period has passed. The slightest sign of corneal hazi- 
ness is an indication for the use of atropin, 0-5 per cent. (vide 
p. 198). Boric acid ointment should be used to prevent the 
lids from sticking together, or the atropin may be used in the 
form of an ointment. Potassium permanganate lotion 
(1 in 5,000) has been advocated, but in my experience it has 
a deleterious effect upon the cornea. The use of antigono- 
coccic serum has been advocated. 

The Prevention of Ophthalmia Neonatorum and Blindness 
due to this Cause.—Though ophthalmia neonatorum is a pre- 
ventable disease, and much attention has been directed to its 
prevention, it still remains the cause of a large amount of 
blindness. It was made notifiable throughout England and 
Wales in 1914, being defined as a “ purulent discharge from 
the eyes of an infant commencing within twenty-one days of 
birth.” Under the rules of the Central Midwives Board every 
midwife is required, under severe penalties, to call to her 
assistance a medical man in any case of “ inflammation of or 
discharge from the eyes (of the child), however slight,” and to 
send notice to the supervising authority that medical help 
has been sought. The administrative measuxes ensure that 
midwives’ cases come promptly under E upervision of 
medical officers who are accustomed to d@j with this class of 
case. There is evidence that some al practitioners fail 
to recognise early and notify pro cases of ophthalmia 
neonatorum, with the result th cient treatment is not 
begun early enough to preven€ } ous impairment of vision 
or even blindness. K 

Since most of the worstQ}*es of ophthalmia neonatorum 
are gonorrhceal, the comfating of this disease should diminish 
the incidence of blindQ@>gs. The next line of defence is the 
treatment of the Va nt mother, and ante-natal measures 
should be adopt N enever possible, to cure disease causing 
abnormal vagal ischarge in the mother. Next, the greatest 
care should œe exercised to avoid vaginal discharge reaching 
the eyes baby at birth. ‘‘ As soon as the child’s head is 
born,, f possible before the eyes are opened, its eyelids 
arefully cleansed. They should be thoroughly wiped 


mugs 
ay lean material such as cotton-wool, lint, or rag, using 


rate pieces for each eye... . When the baby is bathed 
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the discharges with which its body is covered during labour 
are washed off into the bath-water. If its face is washed in 
this water matter may get into the eyes.” (Instructions to Mid- 
wives, by Central Midwives Board.) 

Prophylactic Drugs.—In the hands of medical men Credé’s 
method has been most successful and is to be recommended, 
especially in cases where abnormal vaginel discharge is known 
to exist. Itis not, however, to be recommended for universal 
use by midwives for the following reasons: (1) The midwife 
may be apt to think that, having dropped a little solution into 
the eye, she had done all that is necessary, and consequently 
neglect the scrupulous cleansing which is even more impor- 
tant; (2) the use of drugs will induce an inflammatory re- 
action which, on the one hand, she may mistake for the onset 
of the disease and notify accordingly ; or (3) on the other hand, 
she may regard as “ only a little reactionary discharge ” what 
is really a manifestation of the disease itself. 

When ophthalmia neonatorum has actually developed, a 
medical practitioner who has not had very thorough training 
and experience in the treatment of the disease should at once | 
obtain the assistance of an ophthalmic surgeon. It is to be | 
remembered that any discharge from a baby’s eyes during the | 
first week of life is pathological, and no risks should be taken. 
Given satisfactory home conditions, competent medical 
supervision, and skilled nursing, home treatment Aes the 
best results. In many cases these requirement Samnot be 
fulfilled. In these cases probably the ideal akéthod is to 
transfer both mother and child to a hospitaINwhere special 
provision is made for such cases. This is ible in London 
at St. Margaret’s Hospital, under ty AE pon Asylums 
Board, and also in most other large JoWns, and in many 
county boroughs; but it is eminemtly desirable that similar 
provision should be made in suit&bly distributed General or 
Ophthalmic Hospitals, since sp@@jal hospitals for the purpose 
are liable to become stigmatj s venereal hospitals. Failing 
this method of dealing wi e case, the child should be taken 
daily to the out-patjer®department of a General or Oph- 
thalmic Hospital, and gre eyes irrigated as often as possible 
by a competent nse at home. This method is fairly satis- 
factory in all bug4k% worst cases, but is not always practicable 
m outlying di ts. 

TENA Conjunctivitis (Syn.—Diphtheritice Conjunc- 
twitis).—A® ïn inflammation of the throat the surface may 


NA 


Rs vered by a fibrinous membrane, so the same may 
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occur in the conjunctiva; and just as the milder clinical 
varieties in the former were distinguished as croupous from 
the severer or diphtheritic, so also with conjunctivitis. It 
has been placed beyond dispute, however, that mild cases 
may be diphtheritic, and severe non-diphtheritic ; hence it is 
best to speak simply of membranous conjunctivitis until a 
bacteriological examination has placed the matter beyond 
dispute. A variety of organisms other than the diphtheria 
bacillus, e.g., pneumococcus, streptococcus, can produce a 
membrane, especially in weakly children, e.g., after measles 
and scarlet fever, and in association with impetigo; these 
cases are sometimes called pseudo-membranous. They cannot 
be distinguished clinically with certainty. 

Membranous conjunctivitis occurs chiefly in children, and 
shows all degrees of severity; it may be as virulent as the 
worst cases of gonorrhceal ophthalmia. It is uncommon in 
England, but it is of the utmost importance that it should 
be recognised when seen, not only on account of the grave 
danger to the eye, but also from the risks of contagion. 

In mild cases there is some swelling of the lids and a muco- 
purulent or sanious discharge. On everting the lids the 
palpebral conjunctiva is seen to be covered with a white 
membrane, which peels off readily without much bleeding. 

In severe cases the lids are more brawny: the conjunctiva 
is permeated with semi-solid exudates, which impair the 
mobility, compress the vessels, prevent WK rmation of a 
free discharge, and tend to necrosis bot the conjunctiva 
and cornea. Here the membrane sep S much less readily, 
the underlying surface bleeding une is too infiltrated and 
solid. The membrane may be y or cover the whole 
palpebral conjunctiva, often ng at the edge of the lid. 
It is seldom found on TA ular conjunctiva. The pre- 
auricular gland may be ereed and may suppurate. The 
temperature is raised, ess the patient is in a moribund 
condition. Albumin Senen present in the urine. 

For six to ten d re is great peril to the cornea. Then 
the sloughs beg] Separate and the discharge becomes more 
profuse. In CN days the conjunctiva assumes a red and 
succulent ,apearance. There is danger now of adhesions 
forming een the palpebral and bulbar parts of the con- 
juncti mblepharon). 

RRS iphtheritic paralysis, even of accommodation, is rare. 

Casts of less severe but more chronic membranous conjunc- 


a 
yr are occasionally met with. In them the membrane is 
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cast off, but occurs again and again. The pathology of these 
cases is not understood ; it has been seen as a complication of 
erythema multiforme. 

Pathology.—Competent_ bacteriologists have shown that 
there is little or no relationship between the severity of the 
local condition and the presence or absence of the Klebs- 
Löffler bacillus (Fig. 103). Only series of cases in which positive 
results have followed inoculation into animals are absolutely 
trustworthy, owing to the difficulty of distinguishing the 
diphtheria from the xerosis bacillus, with which it is mor- 
phologically identical. The pseudo-diphtheria bacillus forms 
little or no acid in culture and is not virulent for guinea-pigs, 
and the different varieties may be distinguished by aggluti- 
nation tests. Neisser’s 
stain (acetic methylene 
blue and Bismarck brown) 
demonstrates blue 
granules at the poles of 
true diphtheria bacilli in 
cultures of nine to twenty- 
four hours. Inoculation 
tests only are absolutely 
reliable. 

Other cases may be due 
to the action of heat, 
caustics, severe atropin 
irritation, herpes iris, and 
other non-bacterial causes. 

Other bacteria which Fra. 103 —Diph Gd bacilli (1000). 
occasionally form mem- 
branes are pneumococcus, streptococeu€ RW h-Weeks’ bacillus, 
gonococcus, staphylococcus, FriedlarSer s pneumonia bacillus, 
bacterium coli, &c. Streptococcho) conjunctivitis, a very 
virulent form, occurs chiefly, @y children associated with 


measles, scarlet fever, whoop ough, and influenza. 
It is quite rare to obta idence of primary diphtheria 
of the throat, though t ase may have been derived from a 


case of faucial diphtheXja) and extension to the nose and throat 
by way of the lacryrga] sac and nasal duct occurs. The genitalia 
should be examigesfor diphtheria or leucorrhceic discharge. 
Treatment «Oey case should be treated as diphtherial 
unless goo QO tive evidence is afforded by films and serum 
cultures. ,I}Ymild cases isolation need not be strict until the 
bacterieel report is obtained on the second day. 
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The treatment is essentially that of purulent ophthalmia, 
with one important exception, viz., that painting with nitrate 
of silver is not to be resorted to. Further, canthoplasty is not 
to be done, since both these procedures increase the area from 
which toxins may be absorbed. 

Local treatment consists of hot irrigations and bathings as 
for purulent ophthalmia (q.v.). One drop of atropin should be 
instilled at the commencement of treatment. Quinine lotion, 
gr. ili to 3 i., with a minimum of acid to dissolve the salt, has 
been recommended. 

The most important general treatment is the administration 
of antitoxin as in faucial diphtheria. Since the antitoxin is 
innocuous it should be used at once in every doubtful case. I 
have obtained benefit by local instillations of antitoxin, which 
is a rational procedure but seems to have been neglected. 
Special attention should be paid to the nutrition, and tonics 
are indicated. 

Corneal complications must be suitably treated (vide p. 198). 
Antitoxins are specially useful, as may be shown by experi- 
ment. If diphtheria toxin is injected into the cornea of two 
rabbits and one is given an intravenous injection of antitoxin, 
the cornea of this animal will remain clear, whereas that of 
the other will become cloudy. Corneal ulceration, however, 
is usually due to secondary infection with pyogenic organisms. 
It may start at the middle or margin of the gee and is not 
wholly due to interference with nutrition. N 

In streptococcic membranous conjung@pitis the danger of 
necrosis of the cornea and even of t eath of the patient 
is such that immediate recourse s be had to a specific 
antistreptococcic serum. 

Phlyctenular Conjunctivitis OR aant Conjunc- 
tavitis).—In phlyctenular conxunctivitis (Plate IV., Fig. 1) one 
or more small, round, gre yellow nodules, slightly raised 


above the surface, are Si the bulbar conjunctiva, generally 


at or near the limb they rarely occur on the palpebral 


conjunctiva. Th ease is very frequently complicated 
with peat ae conjunctivitis, in which case the whole 
n 


conjunctiva isQnfensely reddened. In pure phlyctenular con- 
ee congestion of the vessels is limited to the area 
around t yctens. 

The gNease is most frequent in children from five or six 
to QO twelve years of age, but not very young children ; 
it 4s Parely seen in adults. The children often have enlarged 
O phatic glands in the neck, &c., or other signs of tubercle ; 


eo 


PLATE IV. (To face pe 162.) 


Fig. 1—Phlyctenular conjunctivitis, showing two phlyctens on the con- 
junctiva and one on the cornea. 


Fig. 2.—Follicular conjunctivitis. 
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on the other hand, every sign of tubercle may not infrequently 
be lacking: the children, however, are seldom robust. The 
first attack often follows an exanthem, especially measles. 
Rhinitis and adenoids are frequently present ; signs of con- 
genital syphilis may be found. 

Phlyctens, as the name suggests (pAúxrtaıwa, a bleb), at 
first much resemble blebs: it is doubtful, however, whether 
there is a true vesicular stage. They may be so small as to 
be seen with difficulty, but they usually measure about 1 mm. 
in diameter, occasionally reaching a diameter of 3 mm. or 
4mm. The larger ones are yellow, and have been described 
as pustules. In the later stages the epithelium over the sur- 
face is often destroyed, small ulcers being formed. When 
this occurs on the conjunctiva proper it is of little moment, 
since healing takes place rapidly without the formation of a 
scar. When it occurs on the cornea, as is very frequently the 
case, it is much more serious (vide p. 214). 

Very frequently the skin of the lids and cheeks shows an 
eczematous condition, and eczema will be found not uncom- 
mon, if searched for, in other parts of the body, especially in 
the scalp. This fact has led the condition to be regarded by 
some as an ocular manifestation of eczema. The disease 
has indeed been regarded as an exanthem. It is probable 
that in most cases the eczema of the lids and face is s condary 
to the continual irritation of the skin induced by tgeyerfionr 
of tears and the rubbing of the wet surface with ands. 

Pathology throws some light on the disordegnMough it by 
no means settles the causation. A simp lycten shows 
m section a triangular area of intense jN¥ration, the apex 
_ of the triangle being towards the d ayers. The sub- 
epithelial adenoid layer normally Ky s a few mononuclear 


lymphocytes, but in the phlycten are very numerous and 
closely packed together. The epNHelium is intact, and it is 
doubtful if a vesicular stage rer been observed. 
. If there is a conser pout of conjunctivitis of the 
muco-purulent type, notNwrly are lymphocytes present, but 
there are also many-pQ)morphonuclear leucocytes, both in 
the sub-epithelial Bl ety and amongst the epithelial cells. In 
such cases the epGylium is quickly desquamated. 

if <a bacteri Yeal examination is made, many of the 
organisms © ÇMüco-purulent conjunctivitis may be found. 
In the N lyctenular cases only staphylococci are found 
m abundattve. Now staphylococci are not so common as 
mighicGNexpected in the normal conjunctival sac; it has, 
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therefore, been concluded that the disease is due to staphy- 
lococcic infection. If staphylococci are rubbed into a healthy 
or excoriated conjunctiva a transitory redness occurs and 
rapidly passes off. Phlyctens have never been produced in 
this manner. The nearest approach to the artificial produc- 
tion of phlyctens has been by injecting cultures of tubercle 
bacilli, in which the organisms have been killed, into the veins 
of rabbits. It is doubtful if the infiltrates were real phlyctens 
in these experiments, but it is certain that the administration 
of tuberculin has not infrequently been followed by an attack 
of phlyctenular conjunctivitis in the human subject. On the 
other hand, the superficial position of the lesions and the 
analogy to other ulcerative conditions of the cornea favour 
the view that the disease is ectogenous in origin, the morbid 
agent being at present unknown. 

We are now in a position to judge more accurately what 
probably occurs in phlyctenular ophthalmia. It is not im- 
probable that the true cause of the outbreak is a toxeemia, the 
toxins—probably tuberculous—not being very potent, but 
sufficient if the patient is already in a weakened condition. 
The irritation of the eye leads the child to rub it vigorously. 
The lacrymation and rubbing cause an eczematous condition 
of the skin, in which the ‘staphylococci normally present 
flourish and increase. These are rubbed into the eye, increas- 
ing the irritation, without being primarily rggkonsible for the 
disease. Other organisms are also rubbe they happen 


to be present ; they find a suitable nid the debilitated — 


conjunctiva, and an acute muco- Pe t conjunctivitis is 
superposed upon the Pepea OS 
Simple phlyctenular conju Ts is aiei with few 
symptoms. There is some eR 't and irritation associated 
with reflex lacrymation. here is no muco-purulent. com- 
plication and if the cornea \9not involved there is little or no 
photophobia. 
Complications, h Qr, are the rule, partly because the 
behaviour of the S conduces to them, partly because the 
favourite situgti@)for the phlyctens is near the cornea. Here 
they are trae the limbus. It has already been men- 
tioned that@she epithelium of the cornea is closely associated 
anatomi and developmentally with the conjunctiva. It 
is nN Prising therefore that there is a great tendency for 
than rficial layers of the cornea to suffer when the conjunc- 
is disordered, and this is seen par excellence in phlyc- 


ular ophthalmia. The special corneal complications will 
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be considered later (vide p. 214). In all such cases lacrymation 
is increased, muco-purulent discharge is often present, and 
photophobia is intense. 

The term photophobia (das, light ; poBos, fear; dread of 
light) is a misnomer. It is the term applied to the blepharo- 
spasm which is set up by the conjunctival, or more probably 
corneal, irritation, and which becomes greatly increased on 
the slightest attempt to separate the lids, especially if the 
attempt is made in bright light. This blepharospasm is not 
abolished in the dark ; it is abolished by thorough application 
of cocain, though this is difficult to effect. It must be con- 
cluded therefore that it is a reflex due to afferent impulses 
travelling along the fifth nerve, not along the optic nerve. It 
has been said that light acts as the stimulus to the fifth nerve 
endings in the cornea. This conjecture must be regarded as 
a survival of the old fallacy. There is no evidence to prove— 
though it is not disproved—that light can stimulate the fifth 
nerve endings. It is far more probable that “ photophobia ” 
is due to a vicious circle of such a nature that movement of 
the lid over a spot denuded of epithelium, where the nerve 
endings are laid bare, causes reflex contraction of the orbi- 
cularis ; this increases the irritation, increasing in turn the 
blepharospasm. 

Photophobia is more intense when the k are near 
the cornea, than when at a distance. It varies r with 
their number than their size, and is extreme x are so 
numerous as to form a ring round the ioe 

Temporary blindness has been observ 
children after long-continued blepharos 
in two or three weeks and is prob unctional, induced 
primarily by the desire not to en cilitated by the effect 
of prolonged pressure upon the lop y the tightly closed lids. 

Severe blephar ospasm E greatest care in the first 
examination imperative. T Qi ndition of the cornea is in 
all cases and at all costs e placed beyond doubt. It 
facilitates investigatio e lids are gently separated and 
a drop of 2 per ce ain instilled. The child is left for 
5 to 10 minutes, and%Ħ¥e eyes are then examined with all the 
precautions des 1 above (p. 85). 

Phlyctenula a el shows a very marked tendency 
to recur CS vals during the age period which is specially 
concernec ese recurrences usually take place when some 
a malady or defective condition in the patient’s 
surr gs leads to lowering of vitality. 
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Treatment.—Simple phlyctenular conjunctivitis is usually 
readily amenable to treatment, which must be local and general. 
Local treatment consists in bathing the eyes frequently 
with hot boric or sublimate lotion: yellow oxide of mercury 
ointment, gr. iv.—vill. to 5 i., is used, a piece the size of a 
hemp seed being placed within the lids three times a day ; 
the eye is gently massaged by a finger placed upon the upper 
lid, moving the lid upon the globe. 

Ointments are best applied on a glass rod. The child is 
placed upon its back on a couch and an assistant holds the 
arms against the body, keeping the legs still by pressure with 
the elbows. The surgeon separates the lids with two fingers 
of one hand.and places the end of the glass rod carrying the 
ointment between the separated lids. Keeping the rod in 
position, the lids are allowed to close upon its end, and it is 
then withdrawn by carrying it outwards towards the temple. 
The other end of the rod and the surgeon’s other hand are 
used for the other eye. 

If there is any corneal complication, or evidence of its 
imminence, atropin, gr. iv. to 3 i., is combined with the yellow 
ointment. 

Very frequently the soddening of the skin with tears and 
the wrinkling of the skin through blepharospasm cause excoria- 
tions (rhagade) at the outer canthus. They much increase 
the blepharospasm and should always bealolted for and 
treated. They are very troublesome ENS attacked by 
cauterisation. They should be touche h the sharp point 
of the solid silver nitrate or the mee silver stick. 

An efficient substitute for the ye oxide which has fallen 
into undeserved disuse is ER ered calomel, dusted into 
the eye, best from a camel’s hiy) brush, which is not allowed 
to touch the eye. It ofteprproduces a remarkable improve- 
ment in intractable cases\But it must not be employed if 
iodides are being giver rnally ; under these circumstances 
the unstable and ely irritating mercurous iodide is 
formed in the co 

The photop Qis best treated, when severe, in the follow- 
ing manner. e child’s face should be plunged in cold 
water N mouth and nose kept under water until he 
struggle breath ; this is repeated three or four times— 
daily necessary. The treatment is useless if not carried 
out\hlessly, but no other method is so efficacious. It is 
nat tncommon for a single application to render further treat- 
> of the photophobia unnecessary. 
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The eyes are not to be bandaged unless corneal ulceration 
is so severe as to assume the preponderant réle. A shade, 
covering both eyes and extending well over the temples, 
should be ordered: Smoked glasses may be substituted, 
but they should not be tightly fitting goggles, which will 
become soiled with the discharge and are cleaned with 
difficulty. 

General treatment is never to be neglected, otherwise 
recurrence is inevitable. Fresh air is the best tonic, and the 
children should be kept out of doors as much as possible : the 
windows of living and sleeping rooms must be kept open. 
Cold or sea-baths are useful. Good food, with a plentiful 
supply of fresh vegetables, is indicated. A calomel purge 
should initiate the general régime. 

Cod liver oil and maltine are given in the cool weather and 
throughout the year if well tolerated. Phosphates and iodide 
of iron form substitutes or supplementary tonics. 

General régime must be continued for a prolonged period 
in order to prevent recurrence, and, in any case, phlyctenular 
ophthalmia should be regarded as a sign of debility which 
requires attention (vide p. 216). 

Simple Chronic Conjunctivitis occurs as a continuation of 
simple acute conjunctivitis, sometimes in spite of orthodox 
treatment, especially in the “ gouty ” type of patient. It is 
frequent when the cause of irritation is continuos} smoke, 
dust, heat, bad air, late hours, abuse of alcoh 
A very common cause is the chronic reflex ir 
by errors of refraction, overuse of the ey 
light, &c. Permanent irritation from N ions (vide p. 182) 
in the palpebral conjunctiva, mispla es, dacryocystitis, 


chronic rhinitis, &c., must be i bered and as far as 


possible eliminated. Unilateral g&onic conjunctivitis should 
suggest the presence of a forei dy retained in the fornix, 
or inflammation of the lacry, sac. It is often necessary to 
make a thorough and g tic investigation of the local 
and general ct pC ore the cause can be found. It 
is not infrequently Qaited with chronic intranasal trouble. 
The disease is: too Khoen regarded as trivial, but it is a 
source of great qiSepmfort to the 1 patient, who is duly grateful 
for permanent(tyhiel. 

Burningsg@ A rrittiness are complained of, especially in the 

sò 


n 


evening; the eyes often become red. Difficulty i in keeping 
the ey en is a common symptom. The lids may or may 


nooy tuck together on waking. 
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The discharge is slight, most frequently subnormal, so that 
the edges of the lids feel hot and dry. 

The eyes may look quite normal on first examination. 
When the lower lid is pulled down the posterior conjunctival 
vessels are seen to be congested, and the surface of the mucous 
membrane is sticky. The palpebral conjunctiva, upper and 
lower, may be congested, with velvety papilliform roughness. 
Occasionally it is succulent and fleshy. 

Treatment consists in eliminating the cause and restoring 
the conjunctiva to its normal condition. Errors of refraction 
and chronic nasal catarrh are perhaps most likely to be 
forgotten ; they should be sought out as a matter of routine. 
When heat is a prominent etiological factor, e.g., in cooks, 
spectrum blue glasses may be ordered, since they cut off the 
heat rays to a large extent. The treatment of the special 
local conditions mentioned above will be discussed in their 
proper place. A gouty tendency should be treated by an 
appropriate régime. 

Local treatment consists essentially in diminishing conges- 
tion and restoring the conjunctiva to its normal suppleness 
and secretory activity. It must be remembered that the 
condition is largely one of lack of tone, due to defective 
response to prolonged irritation. A stimulating treatment is 
therefore indicated, and is supplied by astringent applications, 
which not only act by 1elieving the conggekion, but also 
promote a more healthy lymph flow and gl lar secretion. 

In mild cases weak astringent lotio iffice, e.g., boric 
lotion with zinc sulphate, gr. i.—il Z 1., alum lotion, 
gr. iv. to 3 1., &c. They should be A two or three times a 
day, not immediately before ggu y% bed. Adrenalin has a 
transient effect in enile pau dhess and itching. Boric 


acid ointment or sterile vą%{jne should be applied to the 
margins of the lids at bed- 


In severer cases a py @hinary painting with silver nitrate 
solution is indicated oboed once or twice a week if necessary, 
or the milder protayggr(5—10 per cent.) may be used. Silver 
preparations to not be ordered for application at home, 
since poke e may lead to staining of the conjunctiva 
(argyrosis) 

a nich is always resorted to by the inexperienced 
in in ble diseases of the eye, does much more harm than 
goo we causes great inconvenience from paralysis of accom- 

ion, and has little effect upon the conjunctiva, such as 
ous being deleterious. Apart from this, it is extremely 
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dangerous in elderly patients, who are specially liable to chronic 
conjunctivitis. In them, more than in others, there is grave 
danger that atropin may induce an acute attack of glaucoma, 
a disaster which it is impossible to overrate. 

In the more severe cases of chronic conjunctivitis there 
is often an abnormal amount of secretion from the Meibomian 
glands. It should be squeezed out of the glands by pressure 
on the lid with the thumb against a glass rod laid upon the 
conjunctival surface. 

Angular Conjunctivitis (Syn. —Diplobacillary Conjunctivitis) 
is one of the few forms in which a specific organism causes 
a typical clinical picture. In it the reddening of the con- 
junctiva is limited almost 
exclusively to the inter- 
marginal strip, especially 
at the inner and outer 
canthi, and to the bulbar 
conjunctiva in the same 
neighbourhood. Besides 
the conjunctivitis there is 
also excoriation of the skin 
at the inner and outer 
angles, which may be very 
slight, a mere scurfiness, 
but is nearly always 
present. After a few 
cases have been seen the 
typical picture is very easy Wie 104 ig) 
to recognise, but the 
condition is not always typical. Trees discomfort, with 
slight muco-purulent discharge ; a o 1s often complained 

f 


bacilli (x 1000). 


of. Not infrequently there is na atarrh, and diplobacilli 
are found in the nasal see untreated the condition 
becomes chronic and may rise to definite blepharitis. 
Clear, shallow corneal ulge SY occur, but are rare. They 
are usually marginal, VNS be central and associated with 
hypopyon (vide p. A single attack does not confer 
immunity, and rela are not uncommon. 


Pathology.—Th&@isease is due to the Morax-Axenfeld diplo- 
bacillus (Fi ig. ©. The bacilli consist of pairs of large, thick 


rods, DER: to end. They stain well with basic stains, 
are decol NY by Gram, and are easily recognised in films. 
There ig\an’ incubation period of four days. The diplobacilli 


are HO ly resistant to drying. They have been found in the 
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nasal tract of healthy persons, and are often present in the 
nasal discharge in cases of angular conjunctivitis. 

Treatment.—Diplobacillary conjunctivitis responds readily 
to zinc salts. These may be applied in the form of boric 
| lotion with zinc sulphate, gr. ii. to 3 i., or as drops, preferably 
il the former. It is not known how zinc salts act in these cases, 
for the diplobacillus will grow in cultures containing them. 
Boric, zine oxide, or ichthyol (2—5 per cent.) ointment is 
applied to the lids at night. 

Follicular Conjunctivitis occurs frequently in children and 
young adults, both eyes being affected. It is characterised 
by the formation of small round or oval translucent: bodies, 
l mm. or 2 mm. in diameter, in the lower fornix (Plate IV., 
Fig. 2); they are less commonly seen in the upper fornix, 
especially near the outer and inner canthi, never on the plica 
semilunaris or bulbar conjunctiva. They are raised above 
| the surface, are often arranged in parallel rows, and consist of 
|| localised aggregations of lymphocytes—follicles, sometimes 
| wrongly termed granulations—in the sub-epithelial adenoid 
layer. 

Microscopically follicles are indistinguishable from the 
solitary lymph patches in the intestine, and often also from 
the follicles of trachoma (q.v.). They do not occur in the 
Ii normal conjunctiva in man. The conjunctiva is not reddened 
iI : or swollen. They persist for an indefinite time, causing few 
|| symptoms, and disappear without leavings@Qy trace, such as 
scarring (cf. Trachoma). 

Follicular conjunctivitis is usually dekto overcrowding and 
living in badly ventilated rooms, Haly schoolrooms, but 
also occurs among better clasą$ċhool children. Isolated 
follicles may occur in the otep) of the lower fornix in any 
chronic conjunctivitis of O nding. They may be due to 
overuse of atropin or eserQXùide p. 179). The children are 
seldom robust, and ade@jd vegetations in the throat, which 
are of a similar natu) are often present. The disease is 
probably not con iS, and never develops into trachoma, 
as has been held@ysome good observers. 

The sympiQuys are slight, consisting chiefly of slight 
irritation pige eyes, worse in bright lights and after near work. 

TreatmaX—Follicular conjunctivitis seldom requires local 

o; A weak astringent lotion may be ordered, and 


| AN 
ANN xide of mercury introduced within the lids once or 
twide’a day. If the follicles are very large painting with 
he nitrate solution will do good; single follicles may be 
| el? 


S5 Y 4 


—— = 


i 2 
Tag Y 


DISEASES OF THE CONJUNCTIVA 171 


touched with the alum pencil. Atropin, if in use, should be 
stopped or replaced by an equivalent mydriatic (vide p. 180). 

Special attention should be directed to the refraction, and 
any errors corrected. 

The general health and surroundings must be investigated 
and put upon a sound basis. i 

Trachoma (Syn.—Granular Conjunctivitis) is a much more 
serious form of folliculosis, which is responsible for the blinding 
of enormous numbers of people in places where it is endemic. 
Both eyes are almost always affected. It may be stated at 
once that in England it is a rare disease except where large 
numbers of Irish or aliens are herded together. 

In making a diagnosis the relative frequency of various 
forms of disease should always be borne in mind. It is a 
truism, but it is often disregarded, that an unusual type of 
case is less likely to be a rare disease 
than an unfamiliar manifestation of a 
common one. A better class child with 
follicles in the conjunctiva is most 
unlikely to be a case of trachoma, 
whereas, if the child goes to a board 
school in the East End of London, = at 
where there are large numbers of tracho- Parsee 
matous aliens, the distinction of folli- = 


noan 

cular conjunctivitis from trachoma j,i; Aia 

becomes a matter of great diffculty. (After A ship), show- 
X can 


The changes met with in the con- ing oma follicles 
junctiva in trachoma are of two 2% in typical 
t rhich are often present simul- ion, parallel with 
ypes, wni are n p l edge of the lid. 
taneously. The papillary type i 3 
not specially characteristic ; it is ugu a more definite form 
of the papillary enlargement AS, ongestion which is met 
with in other severe forms of cgajUMictivitis. The conjunctiva 
covering the upper tarsus ine affected, and appears red 
and velvety. This condi@yhay pass into one with more 
uniform jelly-like thickXng. Only in the comparatively 
infrequent cases in widno follicles can be seen will the true 
disease pass wholl suspected. 

The follicular (Fig. 105) manifests itself in the presence 
of follicles in conjunctiva. When small they cannot be 
distinguis Am the follicles of follicular conjunctivitis, and 
microsco Y examination shows that they are fundamentally 
SA hey often, however, assume a size and appearance 
y eldom or never seen in follicular conjunctivitis, but 
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they differ most in having a characteristic distribution. The 
large follicles may be 5 mm. or 6 mm. in diameter. They are 
translucent and look like grains of boiled sago (“ sago grains”’). 
The follicles usually commence in the lower fornix, but in 
most cases they quickly appear in the upper also. Unlike 
what obtains in follicular conjunctivitis, they are not limited 
to the fornices. They often form a row along the upper 
margin of the upper tarsus, whence they invade the palpebral 
conjunctiva, appearing upon the tarsal surface, though they 
are less numerous in this situation. They are common about 
the caruncle, and may be seen on the plica semilunaris. 
Follicles do not occur on the upper tarsal conjunctiva in folli- 
cular conjunctivitis except at the inner and outer angles. 
They are very rare on the bulbar conjunctiva, but when seen 
here they are pathognomonic of trachoma. 

The disease is very chronic and leads to much irritation, 
photophobia, lacrymation, &c., with some muco-purulent 
discharge. In certain districts abroad trachoma is endemic, 
and a very acute form is observed. It is very doubtful if 
true acute trachoma is ever seen in England: what usually 
passes for it is of quite different origin. It is due to the 
lowering of resistance of the trachomatous conjunctiva 
whereby it becomes specially liable to intercurrent attacks 
of other forms of acute conjunctivitis. This is facilitated by 
the irritation, which leads to rubbing of al so that 
contamination is readily brought about. -called acute 
trachoma met with in England is there ronic trachoma 
upon which an acute muco-purulent or Qtrulent conjunctivitis 
has been engrafted. Even in Egy e acute symptoms are 
most often caused by the Mor enfeld diplobacillus, the 
Koch-Weeks’ bacillus, or the ohne ecus (MacCallan). 

Trachoma is an extremely Rptagious disease. Pathological 
anatomy reveals nothing chakacteristic, for it is doubtful if 
the recently discovered <@sachoma bodies ” are truly pathog- 
nomonic : there is ly cytic infiltration of the whole of the 
adenoid layer of th ts of the conjunctiva affected. Special 
aggregations of ly¥@ phocytes, without a definite capsule, form 
follicles which generally indistinguishable from those of 
follicular cogynctivitis. In late stages and large follicles the 
stroma ayaCcells tend to become hyaline and gelatinous ; 
some TO he surface becomes broken and the contents are 
ext into the conjunctival sac. In other cases a fibrous 
caysuve forms around the follicles, which thus become isolated : 

N and more fibrous tissue is laid down, giving rise to cica- 
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tricial bands such as are never formed in follicular conjunc- 
tivitis, and are very characteristic. 

Bacteriology has failed to elucidate the pathology of the 
disease. Various specific organisms have been described, but 
all have failed to resist criticism. 

Trachoma is endemic in many parts of the world, e.g., Russia, 
Poland, East Prussia, parts of Austria-Hungary, Egypt, Syria, 
Persia, China and Japan. It shows a predilection for certain 
races, e.g., Irish, Jews, but it is not a racial disease ; the pre- 
dilection depends upon the mode of life of the individuals. 
Extended observation militates against the view that any 
race is exempt, though it is certainly uncommon among 
negroes. 

The disease flourishes among people who are crowded 
together in unhealthy rooms—in armies, navies, asylums, 
workhouse schools, &c.—wherever the 
lower classes are herded together. 
Children and debilitated adults are 
most susceptible, but the robust are 
not exempt. It is commoner in low- 
lying, damp districts. 

The disease is spread by trans- 
ference of conjunctival secretion by 
means of fingers, towels, &c. The 
presence of much discharge, whether | ~\ 
of true trachomatous origin or due  ž AS 
to intercurrent conjunctivitis, in- Fie. 106. @prachomatous 
creases the liability to contagion. pase (After Nettle- 


On the other hand, scrupulous cleanli- NY 
ness suffices to prevent the extension Q isease to healthy 
subjects. 

Trachoma in the early stages maXbe easily mistaken for a 
simple chronic conjunctivitis. Th$s)error will be avoided if it 
be made an invariable rule ig@jl cases of conjunctivitis to 
evert the upper lids and mappe upper fornices (vide p. 78). 

Complications.— While homa very rarely affects the 
bulbar conjunctiva, ipn@)infrequently attacks the cornea. 

Trachomatous pie! ry a lymphoid infiltration, with vascu- 
larisation, of thesngrgin of the cornea, usually limited to the 
upper half Fisco 71 C), but tending to spread towards the 
centre and t Olve the whole cornea. The upper part of ` 
the margi e cornea becomes cloudy, and minute super- 
ficial ve N springing from the corneal loops, grow inwards 
towa Je centre. The haziness and vascularisation increase 
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until the upper half of the cornea is affected. The vessels are 
all superficial (vide p. 88), and microscopic examination has 
shown that they lie at first between Bowman’s membrane and 
the epithelium. They carry in with them a small amount of 
granulation tissue. In later stages Bowman’s membrane 
disappears and the superficial layers of the substantia propria 
become involved. 

In progressive pannus the vessels are mostly parallel to each 
other and directed vertically downwards, anastomosing little. 
They extend to a level which forms a horizontal line, and 
beyond this line there is a narrow strip of infiltration and haze. 
In regressive pannus, on the other hand, the vessels extend a 
short distance beyond the area which is infiltrated and hazy : 
this difference is useful in estimating the results of treatment. 

In more severe cases the vascularisation is not limited to 
the upper part, but superficial vessels grow in from all sides 
and the whole cornea becomes vascularised and opaque. 

Pannus is not due to the rough upper lid rubbing upon the 
cornea. This is doubtless a predisposing factor, but in many 
conditions in which the lids are rough from some other cause 
pannus does not occur. It is not due to continuity, since the 
bulbar conjunctiva from the limbus to the fornix is unaffected. 
It is induced by contiguity, probably by direct infection, and 
this part of the cornea is most affected because it is covered by 
the lid both day and night. ~\ 

It may resolve completely, leaving the quite clear, 
but only in cases treated early, when the @psels have not yet 
destroyed Bowman’s membrane. In cases a permanent 
opacity results. Occasionally the al substance becomes 
weakened so that the cornea b Q der normal intraocular 
pressure and ectasia follows ie tasia). 

Corneal Ulcers are See oad at the advancing edge of the 
pannus. They are shallow, hle infiltrated, and very irritable, 
causing much em, or SS m photophobia. Indolent central 


ulcers may form, or may be ulcers in any part of the 
cornea, but speciale ver the pannous area. 

Sequele.—A om the results of pannus and corneal 
ulceration the Cogs malign effects of trachoma are caused by 
distortions fhe lids. A peculiar drooping of the upper lids 
i teristic (trachomatous ptosis). It gives a sleepy 
to the patient. There is always some scarring 
, and when this is extensive the shape and position 
ids, especially the upper, are altered. Pressure on the 


i) of N 
i) | ied upper lid will cause the appearance of white bloodless 
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areas which may be mistaken for trachomatous scarring. 
They are easily distinguished by relieving the pressure. 
Through the great swelling of the conjunctiva the lids may be 
turned outwards (ectropion). In the late stages the follicles 
invade the tarsus, causing softening and absorption of the 
dense fibrous tissue ; through the later contraction of the new- 
formed scar tissue the lids may be turned inwards (entropion), 
causing the lashes to rub against the cornea (trichiasis), &c. 
(See Chap. XXXI.) 

Treatment.—If there is much discharge the case must first 
be treated with a view to diminishing it and reducing con- 
gestion. The lids should be painted once daily with silver 
nitrate solution ; sublimate lotion should be thoroughly used 
three or more times a day, and boric ointment applied to the 
edges of the lids at bed-time. 

In a few days the conjunctivitis will be much less, and an 
attempt must be made to get rid of the follicles. In relatively 
slight cases this is best effected by scouring the conjunctiva 
with a smooth crystal of copper sulphate. The crystal is 
fixed in a wooden holder and is pointed at the end. The lids 
are everted, and the point of the copper stick is pushed well 
up into the upper fornix and moved from one side to the other, 
the lid being lifted away from the globe by the stick during 
the manœuvre so as to avoid touching the cornea. The stick is 
then rubbed firmly over the whole of the palpebral No j 

The application of the copper stick is very paini 
during the first few applications. Cocain m € previously 
instilled, but it does not prevent the inte arting. It is 


important to start with the upper Yas nce this is most 


affected and most difficult to reach(\Nit is not done first 
blepharospasm and the struggles ok tÀ patient will make it 
impossible afterwards. It is ue to apply copper too 
gently ; it must be firmly ee eee o the conjunctiva. Some 
of the sulphate dissolves nO ears, and should be mopped 

e it is very irritating to the 


up with a pad of dry w 
cornea. Pannus is no co indication to the use of the copper 
e 


stick, but quite the 8) se; copper sulphate applied to the 
lids is the best treatniext for pannus. The pannus itself is not 
treated directly ADI. On the other hand, corneal ulceration 
of any kind or dte is an absolute contra-indication ; in these 


cases, evel mnus is present, reliance must be placed on 
silver nite intil the ulcers are healed. Unfortunately silver 


has littl\ specific influence over the trachomatous process, 
WherdQ that of copper is undoubted. 
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The copper stick must be applied once daily, otherwise 
the case is certain to run on indefinitely. Sublimate lotion 
is ordered for home use as before. Active treatment should 
be carried out for many weeks and should be continued for 
several weeks after apparent cure. In the later stages copper 
sulphate drops (gr. i. ad 3 i.), or copper sulphate (4—1 per 
cent.) or copper citrate (10 per cent.) oint- 
ment may be used. 

In most cases of trachoma the treatment 
advised will suffice to bring about that con- 
dition of amelioration which is usually 
described as cure. Relapses are common, 
occurring sooner or later, according to the 
length and assiduity of treatment. I am 
doubtful myself whether trachoma is ever 
really cured by the methods adopted. 

In severer cases more drastic remedies 
must be employed. A method seldom 
employed now is to instil an infusion of 
jequirity (Abrus precatorius), which sets 
up a violent reaction. Jequiritol, the active 
principle, can be standardised and its action 
controlled by an anti-body. This treat- 
ment is more risky and probably not more 
efficacious than the methads about to be 
described. Probably vith best of the 
stronger applications. @ a concentrated 
solution of perchlor€te’of mercury in gly- 
cerine. It has kRO used as strong as 4 
per cent. ; NGA these circumstances it 
acts as a cgugtt. It is painted on the 
fornix anckeverted lids. This treatment is 

Fre. 107.— almost uQearably painful, and is followed 
Graddy’s forceps. by ig@pse reaction, the conjunctiva and 
lic coming enormously swollen. The 
pain lasts for seh gradually diminishing in intensity. ~ 
Ice, or lint wr ùt in iced water, should be applied to the 
| lids immediat&lyJafter the application. There is no doubt 
that much, leyefit is derived from the treatment. 


eu 


The fof¥Nés may also be destroyed by touching them 
with a@wtid stick of carbon dioxide snow. Care must be 
tak NY allow the tissues to thaw before the everted lid is 

replated. X-rays and radium have also been used, but do 
< give better results than the ordinary treatment. 
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When the follicles are numerous and very prominent the 
treatment is shortened by attacking them mechanically. This 
may be done by various forms of scarification or expression. 
In performing any operation upon trachomatous 
patients protective goggles must be worn by the = 
surgeon and the immediate attendants. 

The conjunctiva is first thoroughly cocained. \ 
Scarification may be performed with the finger 
nails—an objectionable practice—or by a knife, 
needle, sharp spoon or stiff tooth-brush. The 
follicles may also be destroyed by the galvano- 
cautery or by electrolysis. 

In expression one of the many forms of ex- 
pressor is used—e.g., Graddy’s forceps (Fig. 
107), Knapp’s roller forceps (Fig. 108). The 
upper lid is everted, and one limb of the forceps 
is pushed up into the fornix, the other being 
laid upon the palpebral conjunctiva. The two 
limbs are then pressed together with moderate 
force and are drawn in a horizontal direction 
from one end of the fold to the other. The 
fold of the fornix should in this manner be 
thoroughly mangled, and all the follicles 
squeezed out. Some recommend the immediate 
application of silver nitrate or sublimate solu- 
tion (1 in 2000), but it is best simply to apply | 
cold compresses, since there is always consider @ 
able reaction. & 

If the follicles in the upper fornix are 
large and closely packed it is well to c nce 
treatment by excising the fornix. re is 
always a redundance of tissue ike and no 
evil results ensue. The upper liis everted 
doubly (vide p. 78) so as to se the retro- F 
tarsal fold completely. A aæNə/%}uture is then rure size 
passed through the fold N end. By drag- Fre. 108.— 
ging on the sutures sa€ Whole fold is drawn pre Pe roller 
out. It is then a with scissors. If the “°°P* 
tarsal plate is mes diseased or distorted it also may be 


i 
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| excised. 
| Pannus regyies no special treatment, but if it fails to respond 
a peritomy be performed. In this operation a collar of 


conjunctiya, mm. broad, is excised round the corneal margin. 
The ho) face may be seared with the galvano-cautery, the 
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_ object being to destroy the vessels and prevent their re- 


formation. Corneal ulcers must be treated on general 
principles (wide p. 198). 

Hygienic treatment must be carried out so far as practicable. 
The influx of aliens into the east end of London has made 
trachoma a serious menace to our own population. There is 
evidence that the operation of the Aliens Immigration Acts 
has reduced the prevalence of the disease : e.g., the number of 
school children treated in the Metropolitan Asylums Board’s 
trachoma schools has diminished. 

Trachoma, then known as Egyptian ophthalmia, was spread 
far and wide in Europe 
by the French armies 
during the Napoleonic 
wars. Brilliant success 
attended the efforts to 
deal with trachoma 
among the Chinese 
labourers during the 
Great War, and not only 
was there no dissemina- 
tion of the disease, but 
most of the cases were 
alleviated or cured. 

Tube of the Con- 
ae EN erare. it nearly 

Fie. 109.—Tubercle of the conjunctiva. produces ulcera- 

(Aftor Done) . Conjunctival 

Iceration should always 

suggest either the presence of a edded foreign body or a 
tuberculous or syphilitic lesio 

Tubercle occurs in Lian ms: (1) small miliary ulcers 
usually on the palpebral junctiva ; (2) granules on the 
palpebral conjunctiva repgmbling trachoma follicles (Fig. 109) ; 
(3) gelatinous cock Oy -like excrescences on the fornices ; 

ated outgrowths. The conjunctiva may 
sa of lupus from the face. 
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by dust. There is little pain or irritation unless the ulceration 
is extensive. 

It is not improbable that the second type is frequently 
mistaken for trachoma, and it is possible that it is cured by 
the treatment founded on the wrong diagnosis. I have seen 
cockscomb tubercle in the lower fornix associated with 
tuberculous disease of the lacrymal sac in a child. 

Pathology.—Scrapings may show tubercle bacilli. Sections 
show typical giant-cell systems. In doubtful cases inoculation 
experiments should be made. If a piece of tuberculous 
tissue is introduced into the anterior chamber of a rabbit’s eye 
a typical tuberculous iritis will ensue in two or three weeks. 
Intraperitoneal inoculation of guinea-pigs is more satisfactory. 
Von Pirquet’s reaction or injections of old tuberculin may be 
tried. 

Treatment.—The disease should be eradicated, more espe- 
cially as being often the primary focus. The affected conjunc- 
tiva should be excised, or if this is not feasible, thoroughly 
scraped and cauterised. 

Injections of the latest form of tuberculin have given 
encouraging results, and subconjunctival injections of 2 per 
cent. guaiacol cacodylate may be employed. The application 
of 50 per cent. solution of lactic acid has been advocated. 

Extension to the globe is probably rare. If prolonged 
treatment fails and the disease spreads it may- be X ary to 
excise the eye. 

Syphilis rarely manifests itself in the conj 
form of a primary chancre or gummatous u 
former case it may be due to the remov a foreign body 
with the tongue. Ulceration of the p al or still more of 
the bulbar conjunctiva is always s ive of the condition. 
Scrapings should be taken and ex ed for spirocheetes, and 
the Wassermann test should we ed. (See Chap. XXXI.) 


iva in the 
tion. In the 


Conjunctivitis caused by Dr Atropin Irritation, &c.) and 
Irritants.—Some people are cularly susceptible to atropin, 
and more rarely to eserin Other drugs, locally applied to the 
conjunctiva. The li me swollen, tense, and red, in fact 
erysipelatous. HExanSwétion of the conjunctiva will often 
show follicles, an. en rarely a membrane. The cause is 
obscure : somet} the condition seems to be due to a special 


solution or’ d of the drug, owing to some impurity. 

Workers N crysophanic acid suffer from conjunctival 

uritatiop\ ahd prolonged internal administration of arsenic 

caus same effect. The dust of teak wood is particularly 
; 12—2 
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irritating to the conjunctiva. Conjunctivitis is also caused in 
some people by contact with horses or cats, or certain flowers, 
especially Primula obconica. 
_ A chip of aniline pencil in the eye causes considerable 
irritation and unsightly staining. 
Lacrymatory gases, especially mustard gas, set up intense 
conjunctivitis, and in severe cases corneal ulceration. 
Malingerers sometimes induce conjunctivitis by the insertion 
of tobacco, ipecacuanha powder, &c., into the eyes. The 
irritation is most marked in the lower fornix, and usually the 
right eye is affected in right-handed people. 
Treatment.—In atropin irritation the drug should be avoided. 
If a mydriatic is im- 
perative, some other 
should be sub- 
stituted, e.g., duboi- 
sin sulphate, 0°5 per 
cent.; scopolamin 
hydrobromide, 0°25 
per cent. to 0°5 per 
cent., or hyoscin, 0 5 
per cent., may be 
used, but toxic 
symptoms some- 
tads occur. It is 
«Sid that atropin 
nay be continued if 
it is scrupulously 
kept away from the 
skin by covering the lids wj Oycerine or ointment up to 
the margins. The irin uep soon recovers after cessation 


Fia. 110.—The palpebral form of spring (D) , 


of the cause, but astringep’Notions accelerate the cure. 

Aniline dye staining gat” be removed by washing out with 
weak alcohol ching instillation of weak glycerine drops 
(Werner). Q 

Action of Ca, $.—See p. 409. 

Some see) orms of Conjunctival Inflammation.—-One 
or two rar®/ forms of inflammation of the conjunctiva 
demand*s@sing notice since they may be mistaken for those 
alrea scribed. 
we g Catarrh Syn.—(Vernal Catarrh).—This is a recurrent 
cowhinctivitis occurring with the onset of hot weather, and there- 
x rather a summer than spring complaint.. It is found in 

ung people, usually boys, associated with the usual symptoms 
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of mild conjunctivitis. Burning, itching, some photophobia, and 
lacrymation are the chief symptoms. Both eyes are affected. In 
the cooler months the condition subsides and gives no trouble, but 
recurs with the return of heat. The disease is met with amongst all 
classes, is sporadic, and non-contagious. It has been attributed on 
insufficient groundsto the action of the actinic rays of the spectrum. 

Two types of objective signs are met with: (1) the palpebral 
form; (2) the bulbar form: both may be combined, but this is 
relatively rare. The palpebral form is easily recognised if typical. 
On everting the upper lid the palpebral conjunctiva is seen to be 
hypertrophied and mapped out into polygonal raised areas, not 
unlike cobble stones (Fig. 110). The colour is bluish white, like 
milk, and this appearance is seen also over the lower palpebral 
conjunctiva. 

The flat-topped nodules are hard, and consist chiefly of dense 
fibrous tissue, but the epithelium over them is thickened, giving 
rise to the milky hue. In vertical section they resemble circum- 
vallate papille. Hosinophile leucocytes are present in them in 
great numbers and may be found in the secretion. 

The palpebral form cannot be mistaken if typical, but it may 
resemble trachoma. The type of patient, the milky hue, the 
freedom of the fornix from implication, and the characteristic 
recurrence in hot weather will usually prevent mistake. 

The bulbar form is less characteristic. In it there is a wall of 
thickening at the limbus, more gelatinous in appearance, and also 
milky. It may be mistaken for phlyctenular conjunctiviis. 

In both forms the lesions persist during the cold TORS: hough 


they are less marked. 
Serious complications never supervene, and th fmate prog- 
nosisis good. Occasionally a peculiar ween AOA y, resembling 


arcus senilis in having a clear zone between d the limbus, is 
left, and some thickening and discolor the conjunctiva 
may remain. 

Treatment is purely symptomatic Kyrell- fitting goggles with 
tinted glass should be worn. "o iNdation is best relieved by 
very weak acetic acid, gt. i. to 3 Adrenalin gives temporary 
relief. Gentle massage "eho lid after application of 
yellow oxide of mercury ent or 1—2 per cent. guaiacol 
ointment is beneficial. eee are harmful: boroglyceride 


has been recommended{wifh arsenic internally. Radium applica- 
tions have given BRN n some cases. Excision of the nodules, some- 


times advised, seo pA be useless. The general health should be 
attended to, anc (Nias and enlarged tonsils, if present, removed. 
Ophthal Wwedosa is a nodular conjunctivitis which may be 


mistaken fN oN REE a -tuberculous disease of the con- 
Junctiva. SA is due to the irritation of the hairs of certain cater- 
pillars NR) o 


therefore always commences in the late summer 
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months. Smal] semitranslucent, reddish, or yellowish grey 
nodules are formed in the conjunctiva and sometimes in the iris. 
On microscopical examination. hairs surrounded by giant cells 
and lymphocytes are found. 

Treatment.—The nodules in the conjunctiva should be excised. 
Otherwise the condition is treated on general principles. 

Parinaud’s Conjunctivitis may be mistaken for tubercle or 
trachoma. Usually one eye only is affected. Granulations 
occur on the tarsal conjunctiva or fornices, and the preauricular 
and submaxillary glands are enlarged and may suppurate. The 
disease commences with slight constitutional disturbance and may 
last for months. It has been attributed to bovine tubercle and 
to a leptothrix (Verhoeff). 

Pemphigus of the conjunctiva is a rare but very serious 
disease. Vesicles occur, but’ more commonly greyish white 
membraneous patches. Progressive cicatrisation of the conjunctiva 
follows, leading eventually to essential shrinking of the conjunctiva, 
with consequent opacification of the cornea from malnutrition. 
Vesicles may be found in the nose, mouth and pharynx, but rarely 
in the skin. ‘Treatment, such as transplantation of mucous 
membrane, is unavailing, 


Electric Light Ophthalmia (Photophthalmia),-The ultra- 
violet rays of the electric light may cause extreme burning 
pain, lacrymation, photophobia, blepharospasm, and swelling 
of the palpebral conjunctiva and retrotarsal folds, coming on 
a few hours later. The condition is SPRITE SHURE by the 
bright flash of a short circuit, but may res&Nirdm exposure to 
a naked are light, as has happened, fox@nStance, in cinema 
studios. It is rarely due to exposureg&tnelosed are or other 
lights, since the glass globe absorby@ most deleterious of the 
ultra-violet rays. Q 

Treatment.—Cold compress Merk glasses, and astringent 
lotions. K 

Snow Blindness.—The c@e and symptoms of snow blind- 
ness are the same as Qf@jectric light ophthalmia, viz., expo- 
sure to ultra-violet especially from 311 py to 290 upu, an 
unusually large tage of which is reflected from snow 
surfaces. Sı or orange tinted (not blue) glasses should | 
be used as a rðphylactic measure, and they are most effica- 
cious. wherGynade with Crookes’s glass (vide p. 145). The 
treatmeyt)s the same as for electric light ophthalmia. 


+ 
SOTI CHANGES IN THE CONJUNCTIVA 


Còncretions (Syn.—“ Lithiasis ”)—Concretions occur as 
Nute hard yellow spots in the palpebral conjunctiva. They . 
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are due to the accumulation of epithelial cells and inspissated 
mucus in depressions which are called Henle’s glands. They 
never become calcareous, so the term is a misnomer, but they 
are so hard that when they project from the surface they 
scratch the cornea and give the sensation of a foreign body in 
the eye. They are common in elderly people. There is no 
reason to attribute them to gout, but uric acid deposits have 
been observed in the palpebral conjunctiva of gouty patients. 
Concretions should be removed with a sharp needle. 
Pinguecula is a triangular patch on the conjunctiva, found 
usually in elderly people, especially those exposed to dust, 
wind, and so on. It occurs in the direction of the palpebral 
aperture, the apex of the triangle being away from the cornea. 


~ S 
SANN 


Fra. 111.—Pterygium, 
ge 

It affects the nasal side first, then inane oral. It is yellow 
in colour and looks like fat, whence t me (pinguis, fat). It 
is not due to fat, but to hyaline de ration of the connective 
tissue and an excessive develo Loi of yellow elastic fibrous 
tissue. It is particularly consgfous when the eye is inflamed, 
since the pinguecula rem, atively free from congestion : 
mistakes in diagnosis aN en occur. It requires no treat- 
ment, but may be reyfioxetl if the disfigurement is great. 

Pterygium (TTépY LS, wing).—This is a peculiar encroach- 
ment of the co Getiva on the cornea (Fig. 111). It is 
triangular in s ae and when single is always upon the nasal 
side ; aS Aw le the temporal one has developed later. Tt 


is derived pinguecula (Fuchs). It must be carefully dis- 
EN rom pseudo-pterygium, which is due to the tip of a 
N ~ conjunctiva becoming adherent to an ulcer 
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within the corneal margin. It may occur at any part of the 
cornea. The conjunctiva then forms a bridge over the limbus, 
and a fine probe can always be passed beneath it, which is not 
possible with a true pterygium. 

The apex of the pterygium is usually blunt; there is no 
ulcer in the cornea beyond it, as formerly described, but there 
are often small opacities. In the early stage the pterygium is 
thick and vascular; it advances over the cornea and may 
reach the pupillary area and interfere with vision. When it 
ceases to grow it becomes thin and pale, but never disappears. 

The true pterygium is a single layer of conjunctiva, adherent 
in its whole length to the sclerotic and cornea, though only 
loosely, except at the apex. The area of adhesion is always 
smaller than its breadth, so that there are folds at the upper 
and lower borders. 

Pterygium is not due to a fold of conjunctiva being dragged 
across the cornea by a progressive ulcer, as was once taught. 
It is probably due to malnutrition of the cornea, resulting from 
the pinguecula. Granulation tissue grows in and inva ginates 
the epithelium, destroying Bowman’s membrane. When it 
ceases to progress dense fibrous tissue is formed. 

Pterygium is rare in England, but is common in dry climates 
with sandy soils, e.g., parts of Australia, South Africa, Texas, 
&c. It was common in soldiers during the Boer War, and it is 


not infrequently seen in sailors. ş 
Treatment.—Pterygium is best left al Kr less it is pro- 
a, or is very dis 


gressing rapidly towards the pupillar 
figuring. The latter reason is not uch weight, since it 
cannot be removed without leavi Scar. 

The apex of the mo a be destroyed with the 
actual cautery. Removal is ed by seizing the neck, near 
the corneal margin, with “res forceps, raising it, and 


shaving or dissecting oak ex from the cornea. Care must 
h 


be taken not to go too The pterygium is freed from the 
sclerotic for abou e distance towards the canthus. 
Two converging WSions with scissors separate the apex and 
greater part sre The conjunctiva is then freed from 
the sclerotic abe¥e and below so as to admit of the two edges 
being suto together. 

Pteryg@n sometimes recurs after removal. This may be 
only rent, owing to vascularisation of the denuded area. 
Tei ually re-forms and extends towards the pupillary area, 
a should be turned down under the bulbar conjunctiva 
ey sutured in this position (McReynolds). 


A) 
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SYMPTOMATIC CONDITIONS 


Subconjunctival Ecchymosis, due to the rupture of small 
vessels, frequently occurs. It may be the result of direct 
injury, or, more commonly, occur spontaneously. Very 
minute ecchymoses, or possibly thromboses, are seen in severe 
conjunctivitis, especially pneumococcic. Larger ones accom- 
pany severe straining, especially in old people, e.g., on lifting 
heavy weights, vomiting, &c. In these circumstances they 
indicate a weakness of the vessel walls, and should be regarded 
as a danger signal. Other signs of arteriosclerosis should be 
sought in the fundus oculi and elsewhere, and, if found, warn- 
ing of the possibility of cerebral hemorrhage given, with 
appropriate instructions for its avoidance. Very frequently 
no such signs can be discovered, and the condition, though 
unsightly, is trivial. Subconjunctival ecchymoses are not 
infrequently seen in children with whooping cough ; as a rule 
they need arouse no anxiety, but retinal hemorrhages and 
hyphema also occur in association with them, as well as 
cerebral hemorrhage. 

More serious are the large subconjunctival ecchymoses 
which sometimes follow blows or falls on the head. They 
may then be due to extravasation of blood along the floor of 
the orbit, the result of a fractured base. In fractures of the 
sphenoid the blood appears later on the temporagwXde than 
elsewhere. Hemorrhage also results from s or prc- 
longed pressure on the thorax and abdome Qi in persons’ 
squeezéd in a crowd. & 

Subconjunctival hemorrhages may o% in scurvy, pur- 
pura, malaria, and so on. 

The importance of subconjunc N Eee is always 
symptomatic, since the eye isl anever endangered. 

Treatment—The blood beggnteS absorbed in from one 
to three weeks without tr nt. Boric lotion is usually 
ordered as a placebo j may be used to accelerate 


absorption in young pales s, but should not be employed in 
elderly subjects withra¥teriosclerosis. 


Chemosis, or œdħafa of the conjunctiva, may occur in 
(1) acute inflar ions; (2) in cases of obstruction to the 
lymph flow ; (@)M abnormal blood conditions. 

In the ReGen of cases the inflammation may be in the 
conjunctQw)’.g., gonorrhoeal conjunctivitis, or within the eye- 
ball, ag\n ‘panophthalmitis, hypopyon ulcer. It is also found 
in e laucoma. Theinflammation may be in the accessory 
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structures of the eye, e.g., a stye, a parasitic bite on the 
lid, dacryocystitis, periostitis, orbital cellulitis, cerebro-spinal 
meningitis. The chemosis of dionin is probably due to a 
specific irritation of the conjunctival vessel walls. 

In the second group the pressure of an orbital tumour may 
so interfere with the lymph and blood streams as to produce 
chemosis, and it is found in pulsating exophthalmos. 

To the third group belong Bright’s disease and the aneemias. 
It is sometimes due to urticaria or angioneurotic oedema. 
Recurrent chemosis is sometimes associated with menstruation, 
and it has been observed in trigeminal neuralgia and migraine. 

Xerosis (Syn.—Xerophthalmia) (Enpés, dry) is a dry, lustre- 
less condition of the conjunctiva which occurs in two groups of 
cases : (1) as a sequel of local ocular affection ; (2) associated 
with general disease. 

The first type is a cicatricial degeneration of the conjunctiva 
—(a) following trachoma, burns, pemphigus, diphtheria, &c., 
commencing in isolated spots, ultimately involving the whole 
conjunctiva and cornea; (b) following exposure, due to 
ectropion or proptosis, whereby the eye is not properly covered 
by the lids. As the result of the rare affection of the conjunc- 
tiva with pemphigus the cicatricial contraction of the con- 
jJunctiva may be extreme and progressive, a sort of keloid 
condition being induced (essential shrinking of the conjunctiva) : 
the lids may then be quite adherent to the e, the cornea 
being opaque like skin (vide p. 182). 

In the other group of cases xerosis oc in a mild form, 
found in children, usually boys, accor ied by night blind- 
ness (Chap. XIX.), and character by small triangular 
white patches on the outer nit) Sper sides of the cornea, 
covered by a material rese A foam, which is not 
wetted by the tears (Bitot’ a The cases usually occur 
during the summer n nd "the children are not con- 
spicuously ill-nourished Q: similar mild form, also associated 
with night blindness, å t with in adults in some countries, 
e.g., India, but sel if ever in England. A severe form is 
found in mara children, associated with keratomalacia 
(vide p. 218) ah Ea of the cornea. 


Pathology Phe chief changes are in the epithelium, which 
becomes © ermoid, t.e., exactly like that of skin, with 


grant horny layers. The foamy spots are due to horny 
TPN , which becomes cast off into the conjunctival sac 
ct cumulates in the lower fornix. Owing to this change 
pithelium ceases to secrete mucus. It becomes dry; a 
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certain amount of vicarious activity is set up in the Meibomian 
glands (Chap. XX XI.), which cover the surface with their fatty 
secretion. The watery tears then fail to moisten the con- 
junctiva. The so-called xerosis bacilli, which are pseudo- 
diphtheria bacilli, grow profusely under these conditions, but 
they have no causal relationship and are of no importance. 

It is to be noted that xerosis has nothing to do with any 
failure of function on the part of the lacrymal apparatus. 
The conjunctiva can be quite efficiently moistened by its own 
secretions alone. If the lacrymal gland is extirpated xerosis 
does not follow. If on the other hand the secretory activity 
of the membrane itself is impaired xerosis follows, in spite of 
normal or increased lacrymal secretion. 

Treatment.—Xerosis is a symptom, and its treatment must 
therefore be purely symptomatic. Local treatment consists 
in relieving the dryness with boric acid ointment, olive oil, 
milk, weak alkaline solutions, &c. : smoked glasses should be 
worn. 

In the marasmic cases restoration of normal nutrition is 
the all-important aim, though the patients have often gone 
too far. 

Argyrosis is the staining of the conjunctiva from prolonged 
application of silver salts (nitrate, protargol, &c.) for the 
treatment of chronic conjunctivitis, and especially trachoma.. 
The conjunctiva, particularly the lower fornix stained 
deep brown. The staining is due to the impre 
elastic fibres in the membrane and vessel w 
metallic silver. The condition is very di to get rid of, 
but subconjunctival injections of potag iodide (m iij.— 
iv. of a 30 per cent. solution) and i administration of 
hexamin (urotropin) over a pr reri period have been 
advocated. X 


CYSTS ae 


The only common Ne d in the conjunctiva are due to 
dilatation of lymph sp When small these often form rows 
of little cysts on G7) bulbar conjunctiva (lymphangiectasis). 
Occasionally ere ough multilocular, cysts occur (lymphan- 
gooma). Larger Lantion cysts of Krause’ s accessory lacrymal 
glands occur Othe upper fornix (Chap. XXXI.). Subcon- 
junctival ercus and hydatid are rare in England. Non- 
parasitic AS) require simple removal of the anterior walls. 

j Epithe U mplantation cysts occur rarely after injuries or opera- 
| e tenotomy, and may burrow into the cornea. 


a 
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Tumours of the conjunctiva have all a tendency to be polypoid, 
owing to the perpetual movements of the globe and lids. 

Pay pillomata occur at the inner canthus and in the fornices. In 
the latter position they may be mistaken for the cockscomb type 
of tubercle, but the individual leaflets may be separated by a 
probe. They also occur sometimes at the limbus in old people 
and are then liable to become malignant. They should be 
removed. 

Simple Sane, generally polypoid, often grow from teno- 
tomy wounds or the sites of foreign bodies. T hey consist of 
ordinary re e ant granulation tissue. They are common in 
empty sockets after excision, and at the site of chalazions which 


Fie. 112.—Dermoid of the conjunctival g somewhat 
unusual situation. Note th Irs. 


have been insufficiently scraped (C XXI.). They should be 
removed by scissors. 
Fibromata, also generally p oid, occur in sockets. They 
may be soft or hard, and requ@) simple removal. 

Nævi or congenital mle Gye not uncommon. They are white 
gelatinous or pigmented ules situated by preference at the 
limbus or near th a“ semilunaris. They have the same 
structure as in thes groups, often alveolar, of “ nevus cells ” 
in close FAT vith the epithelium. They are congenital 
and tend to gon puberty, rarely becoming malignant. They 
should be exe&Od. Pigmentation at the limbus occurs normally 
in dark rag€s) a bad patches i in this situation are not uncommon in 
ark complexions. 

Ls is are lenticular yellow tumours, usually astride the 
cor margin, most commonly at the outer side (Fig. 112). They 
© ften wrongly called dermoids of the cornea. Not infre- 


| 
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quently there is a notch in the upper lid corresponding with the 
position of the tumour. They consist of skin in an abnormal 
situation, with epidermoid epithelium, hairs, sebaceous glands, &c. 
They are congenital and tend to grow at puberty ; the hairs also 
grow and often cause irritation. Dermoids should be dissected 
off the globe if troublesome, though their removal does not produce 
much improvement in appearance, as the site of attachment to 
the cornea remains densely opaque. 

Dermo-lipomata or fibro-fatty tumours are congenital tumours 
found at the outer canthus in babies. They consist of fibrous 
tissue and fat, sometimes with dermoid tissue on the surface. 
They are not encapsuled. The main mass should be removed, 


Fie. 113. 


Epithelioma of the conjunctiva, from Chtion (x 6). 


but it will be found that the fat is AO with that of 
the orbit: care must be taken not Q injure the extrinsic 
muscles. 

Sarcoma is rare. It occurs at pe us, is usually pigmented, 
and most of the patients have be@ybld. Sarcomata spread over 
the surface of the globe, but repely penetrate it. Recurrence and 
metastasis occur as elsewher¢’Nfthe body. They may be alveolar 
—derived from nævi—Q ey or spindle celled. They must be 
removed as freely as p Ox e and examined microscopically. On 
the slightest sign rrence the eye must be excised, and if 
recurrence again tkés place the orbit must be exenterated. 
A diffuse spreaty@g pigmentation of the conjunctiva occurs rarely 
in elderly peog} and has been known to give rise to metastatic 
ow Tmours. It should always be viewed with grave 


suspici N 
mtha occurs par excellence where one kind of epithelium 


E 
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ae 
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to another, hence in the eye chiefly at the limbus (Fig. 113), 
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and at the edges of the lids. Papillomata in old people often take 
on malignant proliferation. Like sarcomata, epitheliomata spread 
over the surface and into the fornices, rarely penetrating the globe. 
They have the characteristic structure. The treatment is the 
same as for sarcoma : it is well in both cases to cauterise the base 
with the actual cautery after the first removal. 


ww 
KN 


CHAPTER XI 
DISEASES OF THE CORNEA 


THE special importance of diseases of the cornea depends 
upon the fact that they often leave permanent opacities which 
seriously lower the visual acuity, while the complications 
which not infrequently attend them may lead to the loss of 
the eye. 


INFLAMMATION OF THE CORNEA (KERATITIS) 


Inflammation of the cornea may be purulent or non-purulent. 
An immense amount of research has been devoted to inflam- 
mation of the cornea from the earliest investigations of 
Bowman (1849) onwards, and much of our knowledge of 
inflammation in general is derived from these researches. 

Purulent Keratitis, Ulceration of the Cornea.—Purulent 
keratitis is nearly always exogenous, 7.e., it is due to pyogenic 
organisms which invade the cornea from without. The first 
line of defence is the epithelium. It has been pointedout that 
the only organisms which are known to be aA è attack 
normal epithelium are the gonococcus and 4 “diphtheria 
bacillus ; but many other bacteria are ca Ador producing 
ulceration, notably the pneumococcus. 

When we remember the exposed po COA the cornea it is 
not surprising that minute abrasions xtremely common. 
They are probably of everyday SARE but other factors 
have also to be reckoned with. ogenic organisms of high 
virulence are not always pres¢% in the conjunctival sac, and 
if they are, as is often the , the resistance of the normal 
tissues has to be taken i NAY ount. Itis too often forgotten 
that normal tissues jw N healthy blood supply and lymph 
flow are well armed Gr any but the most virulent invaders. 
Even with these gpolonged contact is usually necessary. 

Apart from afal abrasions many causes of diminished 
resistance Q epithelium are met with. Such are drying, 

j 1ecrosis due to deficient nutrition, as in kerato- 


as In KNN 
nara squamation as the result of faders or neuro- 


paral keratitis. If cocain is instilled too freely, especially 


oe 
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if the lids are not kept closed in the intervals, the epithelium 
becomes dull and is finally thrown off. Hence this drug is 
to be used with caution and only under supervision ; it should 
seldom if ever be given in lotions for use at home. 

Malnutrition affects not only the epithelium but also the 
whole cornea. In badly nourished cornee ulceration is apt to 
be deep, leading to early perforation, and also extensive, 
resulting in widespread necrosis. Such septic ulcers, due to the 
attack of ordinary pyogenic organisms, occur after injuries 
in asthenic conditions, in keratomalacia, lagophthalmia, &c. 
Corneal ulcers are much commoner in the lower orders, doubt- 
less owing to the defective resistance of the tissues and the 
more frequent exposure to injury. 

In the commonest form of suppurative keratitis—the 
corneal ulcer—there is localised necrosis in the most anterior 
layers of the cornea. The sequestrum is partly disintegrated 
and cast off into the conjunctival sac, and partly adheres to the 
surface of the ulcer. Usually the epithelium is destroyed and 
cast off over an area considerably larger than the ulcer itself, 
and the same applies to Bowman’s membrane. The epithe- 
lium, however, rapidly advances towards the ulcer, grows 
over its edge, and even over the slough or pus which forms 
the floor. 

The ulcer is usually saucer-shaped, and the walls project 
above the normal surface of the cornea (Fig,\14), owing to 
the imbibition of fluid by the corneal lam&¥%e, which causes 
them to swell. The spaces between the @mellæ are packed 
with leucocytes for some distance aroun€Nthe ulcer, appearing 
as a grey zone of infiltration. This sthe progressive stage. 

A line of demarcation forms Q’ ecrosis elsewhere in the 
body. The toxins are most QX trated near the centre 
where there are most organis, A wall of polymorphonuclear 
leucocytes forms a second Kab of defence. At a certain dis- 
tance the tissues are preted ; here the leucocytes are not 
paralysed or killed b Oe but exert their digestive func- 
tions, macerating WEhissolving the necrotic tissues. When 
the dead matey Q s been thrown oft the ulcer is somewhat 
larger, but 1s oudiness has disappeared, the floor and 
edges are gngpoth and transparent, and the regressive stage is 
reached. No Š F l 

Mea e vascularisation has been going on (Plate V., 
Fig NY Minute superficial vessels grow in from the limbus 

N e ulcer. They supply the pabulum to restore the loss 
SÅrbstance: they also supply protective substances—-anti- 


PLATE V. (To face p. 193.) 


y Fig. 1.—-Nebulæ, with recent vascular ulcer. 
Fig. 2.—Phlyctenular pannus. 
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bodies—and therefore play an important réle in combating 
bacterial infection. Sometimes they are so exuberant as to 
overstep the limits of utility, e.g., in fascicular ulcer (vide 
. 214). 
: When the ulcer has become vascularised, everything is 
prepared for cicatrisation, which is carried out exactly as in 
other connective tissues. The fixed connective tissue cells, 
here the corneal corpuscles, divide and form masses of 
nucleated spindle-shaped cells, over which the epithelium grows 
and is lifted to its normal level. The nuclei and vessels 
gradually disappear, and a mass of fibrous tissue is formed. 
The fibres are not arranged regularly like the normal lamellæ, 
so that they refract the light in various directions : the scar is, 
therefore, more or less opaque according to its thickness. If 
it is very large and dense some of the larger vessels persist 
permanently ; the smaller ones disappear. Bowman’s mem- 


ti 


Fig. 114.—Vertical section of a corneal ulcer, showing gSde 


of the substantia propria. 


the case in all but very superficial abra , Some degree of 
permanent opacity remains. 

During the progressive stage th acrymation, photo- 
phobia, and pain, owing to the expysure of the fibrils of the 
ophthalmic division of the fiftpynerve. Some of the toxins 
elaborated by the bacteria di through the cornea into the 
anterior chamber, just as does when instilled into the 


brane is never regenerated, and if it has beeg™festroyed, as is 
z ; 


conjunctival sac. Here exert an irritative effect upon 
the vessels of the a ciliary body, so that hyperæmia of 
the iris, with or withot#definite ciliary injection, occurs. The 
irritation may bé$egreat that leucocytosis takes place, and 
polymorphonugl€ay leucocytes are poured out by the vessels 
of the iris liary processes. They pass into the aqueous 
and ravi to the bottom of the anterior chamber, where 
they ng hypopyon (Fig. 130). 

T e several important facts about hypopyon which 

18 


no 
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must be borne in mind. The pus cells do not come from the 
cornea, as was once thought. This is proved by the following 
facts : (1) Descemet’s membrane is impermeable to leucocytes, 
though fluids readily pass through it; (2) the cells sometimes 
contain pigment granules, obviously derived from the uveal 
tract; (3) if the ulcer has not perforated, the hypopyon is 
sterile. The last fact is of the greatest importance, both 
theoretically and practically. It shows that the leucocytosis 
is due to toxins, not to actual invasion of bacteria, which, 
indeed, are as incapable of passing through the intact Desce- 
met’s membrane as are leucocytes. It accounts for the ease 
and rapidity with which hypopyon is often absorbed : it may 
develop in an hour or two, rapidly disappear, and as readily 
reappear. Such hypopyons are very fluid, always moving to 
the lowest part of the anterior chamber if the position of the 
patient’s head is changed. The fact that the hypopyon is 
sterile has great practical importance—it is unnecessary to 
remove the pus, as is the rule in all other parts of the body ; if 
the ulcerative process can be stopped the hypopyon will be 
absorbed. 
The hypopyon may be so small that it is scarcely visible, 
being hidden behind the rim of sclera which overlaps the 
cornea. It may reach half way up the iris, having a flat 
upper surface in accordance with the laws of gravity. It may 
fill the anterior chamber, wholly obscurin e iris. The 
larger hypopyons are usually less fluid, owiMgtd the forma- 
tion of a fibrinous network which impris he leucocytes in 
its meshes. Such hypopyons are muc s readily absorbed, 
and it may be necessary or advisabl vacuate them. 

The scar tissue which repine e estoy portions of the 
cornea usually fills in the ie tly, so that the surface is 


level. If it is thin the resul opacity is slight and is called 
a nebula (Plate V., Fig. 1) Sf rather more dense it is some- 
times called a macula ; ry dense and white it is called a 
leucoma. Old oo mata sometimes show a horizontal 
pigmented ed in A alpebral aperture, the nature of which 
is obscure. Q diffuse nebula covering the pupillary area 
interferes mor& with vision than a strictly localised dense 
leucoma, se Gye as the latter does not block the whole pupil- 
lary area. e reason is that the leucoma stops all the light 


reo upon it (Fig. 115), whereas the nebula refracts it 


irre y, allowing many of the rays to fall upon the retina, 
ré’they blur the image formed by the regularly refracted 
An opacity does not necessarily prevent the light from 
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being focussed upon the retina immediately behind it. Thus, 
a central opacity of the cornea will not prevent the focussing 
of an object upon the macular region, for the rays passing 
through the clear peripheral parts of the cornea will be re- 
fracted towards the macula, only those rays being cut off 
which are incident to the corneal surface at the opaque region. 
There is thus a loss of brightness rather than of definition, 
though definition will also be impaired by the superposition 
of a diffuse entoptic image of the opacity upon the clear image 
of the external object. 

When Bowman’s membrane has been destroyed the opacity 
is permanent, but even then it tends to clear more or less. 
The younger the patient the more clearing may be anticipated. 
The deeper the cicatrix the less it clears ; perforating wounds 
remain permanently opaque. This fact is well illustrated by 


A 
o 


Fre. 115.—Optical effect of a cornea opaci 
the punctures made by discission needles ein cataract ; 
they remain as grey spots in the cor throughout life. 
Vascularisation plays a part in the cle f corneal opacities, 
as is shown by the fact that they clear rst in the immediate 
vicinity of the vessels. 

Extremely thin cicatrices me be almost or quite trans- 
parent. In them there is off deficient scar tissue formed 
so that the surface is flatte kor even indented. Such corneal 
facets can only be seen be fully examining the corneal reflex 
(vide p. 83), but they Gauge considerable defect of visual acuity. 

From the same cause—deficiency of scar tissue—the cornea 
may be markedly inner at the site of the ulcer than else- 
where. The Oia then bulge above the surface, owing 
to NNN sistance to the normal intraocular pressure. 
As the cix becomes consolidated the bulging may dis- 
haat it may remain permanently as an ectatic cicatrix 

a 


“Sg ia from ulcer). 
13—2 
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Some ulcers, especially those due to the pneumococcus and 
septic organisms, extend rapidly in depth. There is then 
grave danger of perforation. The whole thickness of the 
cornea except Descemet’s membrane and a few corneal lamellee 
may be destroyed. Descemet’s membrane, like other elastic 
membranes, offers great resistance to inflammatory processes. 
It is, however, unable alone to support the intraocular pres- 
sure: it therefore becomes protruded through the ulcer, 
appearing upon the surface as a transparent vesicle, which is 
called a keratocele. This may persist, surrounded by a white 
cicatricial ring, or it may eventually rupture. 

Perforation and its effects—When an ulcer perforates the 
aqueous suddenly escapes and the intraocular pressure sinks 
to zero, 7.e., to the atmospheric pressure. The iris and lens 
are driven forwards into contact with the back of the cornea. 

The effect of perforation upon the nutrition of the cornea is 
good: owing to the diminution of intraocular pressure the 
diffusion of lymph through the cornea is facilitated. Ulcera- 
tion usually ceases, pain is alleviated, and cicatrisation pro- 
ceeds rapidly. The complications which attend perforation 
are however of extreme danger to sight and even to the pre- 
servation of the eye. These complications vary according to 
the position and size of the perforation. 

Usually the perforation takes place opposite some part of the 
iris, which therefore lines the aperture w the aqueous 
escapes. The iris becomes gummed dow e opening by 
lymph, which gradually organises, and terior synechia is 
formed. The blocking of the perforafi®p with iris allows the 
anterior chamber to be re-formed, f aqueous being rapidly 
secreted. 


The aqueous often e Pa S quickly owing to some 


sudden exertion on the pagé\of the patient, e.g., coughing, 
sneezing, straining at sto spasm of the orbicularis. Any 
such sudden exertion s a rise in general blood pressure, 
which at once manife elf by a rise in intraocular pressure. 
The weak floor of ulcer is unable to support the sudden 
strain and giv O. In such a case, especially if the per- 
foration is lar portion of the iris is carried not only into 


the opening G@pt through it, and a prolapse of iris is produced. 
The eke may not include the pupillary margin, in which 


case wes emispherical; or the pupillary margin may also 
pooh a tag of iris lying free upon the cornea. In either 


2 


he colour of the iris soon becomes obscured by the 


case 
Gursition of grey or yellow lymph upon the surface. In large 


AČ 
ENY 


DISEASES OF THE CORNEA 197 


prolapses the stroma becomes thinned and the black retinal 
pigment epithelium is thrown into relief. 

Sometimes the whole cornea sloughs, with the exception of 
a narrow rim at the margin, and total prolapse of wis occurs. 
The pupil usually becomes blocked with exudate, and a false 
cornea is formed, consisting of iris covered by lymph. 

If the perforation takes place very suddenly the suspensory 
ligament of the lens is much stretched. It may rupture 
partially, causing tilting or dislocation of the lens, or wholly, 
so that the lens may 
be expelled through ~ 
the perforation. 

If prolapse of iris 
has occurred cica- 
trisation may still 
progress. The 
lymph which covers 
the prolapse or - 
pseudo-cornea þe- 
comes organised, 
and forms a thin 
layer of connective 
tissue over which 
the conjunctival or 
corneal epithelium 
rapidly grows. The 
contraction of the 
bands of fibrous tis- 
sue tends to flatten 
the protruding pro- - 
lapse or pseudo- Fig. 116.—Anterfgr staphyloma, showing also an 
cornea. It rarely, anterior cap: (pyramidal) cataract. (R L. 
h b 0-H: ma : 

owever, becomes 
quite flat ; more commonly Lew and cicatricial tissue are too 
weak to support the re wei ntraocular pressure, which is 
often increased, owin N e advance in position of the iris 
(vide p. 270). The (ou tends therefore to become ectatic, 
and such an ectatje clatrix in which the iris is incarcerated is 
called an anterigssfephyloma (Fig. 116). Tf the prolapse of iris 
is partial the ting staphyloma will be partial ; if total, a 
total sta a will ensue. The bands of scar tissue on the 
aN ary in breadth and thickness, producing a lobu- 
lated swWace, hence the name (ctadvA7, a bunch of grapes). 
erforation happens to be opposite the pupil it cannot 
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be covered with iris. The pupil often becomes adherent to the 
margin, and the aperture becomes filled with exudate. The 
anterior chamber is then re-formed very slowly: the lens 
remains long in contact with the ulcer, and permanent opacity 
may occur in it—anterior capsular cataract (Fig. 116). As the 
anterior chamber re-forms the exudate filling the opening is 
submitted to strain. It frequently ruptures, especially if the 
patient is restless. This process may be repeated again and 
again, so that the opening may become permanent—-corneal 
fistula. 

The sudden reduction of intraocular pressure when the per- 
foration occurs removes support from all the intraocular blood 
vessels. They become dilated and may rupture, intraocular 
hæmorrhage taking place. The retinal vessels may rupture, 
causing vitreous hæmorrhage, or the choroidal, causing 
sub-retinal or sub-choroidal hemorrhage. It may be so pro- 
fuse that the contents of the globe are extruded with the out- 
flowing blood ; indeed, in very rare cases the hemorrhage may 
endanger life, for it is most likely to occur in old people with 
atheromatous vessels. 

Finally, the organisms which have caused the ulceration 
of the cornea may gain access to the interior of the eye as the 
result of perforation, the vitreous acting as an excellent culture 
medium. Purulent iridio-cyclitis or even panophthalmitis may 
thus be set up, a result especially prone to occpe\n gonorrhzal 
ophthalmia and in hypopyon ulcer (q.v.). 

Treatment of Uncomplicated Ulcers.—C 
and protection are the fundamental pri 
of corneal ulcers. Surgical cleanlinegsAs the principle which 
should regulate the use of lotions, is employed to prevent 
stasis and encourage repair ; oka) rest is attained by the use 
of atropin; rest and proteiin from deleterious external 
agencies are aimed at in the\dse of bandages. 


The ordinary prod a simple uncomplicated ulcer is 


iness, heat, rest, 
es of the treatment 


as follows. The conj al sac is washed out carefully three 
or more times a d th a considerable quantity of a mild 
antiseptic lotiopy @ich should be used as hot as can be borne 
comfortably Py 149). It acts principally by washing away 
secretions parotis material, which carry with them many 
of the or ms and their toxins. It is impossible to apply 
antisepp(Cs sufficiently strong to kill the organisms, hence it is 
of iN portanco whether weak sublimate lotion (1 in 8000) 


or şinple boric lotion be used. 
outa each irrigation a drop of 1 per cent. atropin solution 
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or a small lump of 1 per cent. atropin ointment is introduced 
between the lids. 

A protective bandage is then applied. It consists of a pad 
of sterile gamgee tissue, or a layer of cyanide gauze covered by 
a pad of cotton wool, kept in place by a bandage, firmly but 
not tightly applied. A simple tie bandage suffices. This is of 
sufficient length to pass round the head and tie behind. It 
passes obliquely above the sound eye, over the ulcerated eye, 
and under the ear of the side of the affected eye, where the 
bandage is given a single turn; the ends are tied just above 
the occipital protuberance. 

This treatment suffices for mild cases. 

In more severe cases hot fomentations should be applied in 
the intervals between bathing with lotion, which should be 
done more frequently—every three or four hours. The com- 
presses should be made of large round pads of plain or boric 
lint, on one surface of which gutta-percha tissue is shown. The 
compresses are placed in a cloth and immersed in boiling 
water ; by keeping the ends of the cloth out of the water and 
turning them in opposite directions the excess of the water is 
wrung out without scalding the fingers. The compress is 
applied as hot as can be borne. It is at once covered with a 
large pad of hot cotton wool, and bandaged into position. 

Atropin has a twofold function in the treatment gf\corneal 
ulcers. In the first place it keeps the eye at rest byxParalysing 
the intrinsic muscles, both the sphincter iridi@ghd ciliary 
muscle. In the second place it prevents most e dangerous 
results of iritis (vide p. 246). Corneal ulcexg G3 always accom- 
panied by more or less iridic and ciliary hemia, and actual 
inflammation often occurs. 

Eserin has been recommended faste&ad of atropin in the 
treatment of some ulcers. It haséen held that prolapse is 
less likely to occur when a peypheral ulcer perforates if the 
pupil is contracted. This is@fallacy. Even with complete 
dilation under atropin t Y at once contracts when the 
aqueous escapes. The tions to eserin are that it prevents 
rest by keeping the sfhijttter iridis and ciliary muscle in a state 
of tonic contractig at it irritates the iris and tends to in- 
crease iritis, wit ciedlasatontls greater risk of the formation of 
posterior syn , and that it causes discomfort or even pain 
in the eye “On never to be used for a simple ulcer, though it 
may have teficial effects in special chronic types (vide p. 217). 

Any <Antributory cause for ulceration must of course receive 
atteMign? Prominent among such causes are conjunctival 
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conditions and general malnutrition. Thus, the ulcers asso- 
ciated with trachomatous pannus will not heal if the lids are 
neglected (vide'p. 174). 
In purulent conjunctivitis and trachoma the lids should be 
painted with silver nitrate, even during the progressive stage. 
The copper stick must not be used in trachoma, owing to the 
irritative effect upon the cornea. The presence of much con- 
junctival discharge is a contraindication to the use of a 
bandage ; the benefit derived from it is more than counter- 
acted by the retention of secretions (vide p. 150). It must be 
replaced by a shade. 

To restrain children from touching their bandages a straight 
splint may be applied to the front of the arm, reaching a little 
beyond the elbow, thus preventing flexion. 


Fic. 117.—Lang’s speculum. This form is rai to the ordinary 
type, as it keeps the lashes out of th of operation. 

In debilitated adults or old Wand marasmic children 
the building up of the constitytignJbY good food, fresh air, and 
tonics is often more importagghan the treatment of the local 
condition. 

When cicatrisation is plete and all irritative signs have 
passed off an attem ist be made to render the scar as 
transparent as posse? The results are usually disappointing, 
but cicatrices considerably in young patients, and in 
many others [aerate improvement may be noticed in 
the course @ months or years. Stimulating treatment is 
indicated by inning with weak irritants and passing cautiously 
to strep@. Insufflations of finely powdered calomel may be 
TAN . If it is well borne dilute yellow oxide of mercury 
ointment is employed. A small lump of the ointment, gr. iv. 
~J 1., is placed in the conjunctival sac and rubbed in gently 


t 
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by rotatory movements of the upper lid by means of the | 
finger. The massage with the lid should be employed three | 


FULL SIZE 


FULL SIZE | 
Frc. 118. Fie. 119. | 


Fie. 118.—Ordinąry “ffxation forceps. Fie. 119.—Claw fixation | 
forceps. PAg r should be used only when a particularly firm 


© 
ge 
A 


grip of the ¢Pigeleral tissue is desired, e.g., in operating upon an 
unsteady t under cocain. 


times a ANN: periods of 5 to 10 minutes. If itis not resented 
fe en ointment, up to gr. xvi. to 3 i., is used. As the eye | 
| 


‘Sa accustomed to one form of irritation it is well to 


202 DISEASES OF THE EYE 


change the drug from time to time. Dionin, 5 to 10 per cent., 
may be added to the ointment, or used in solution. On 
application, especially for the first few times, it causes great 
cedema of the conjunctiva and a burning sensation. The 
surgeon should make the first application, as the patient is 
often alarmed at its severity. The stimulation of the blood 
and lymph flow induced by this drug is undoubtedly beneficial. 

In very intractable cases the same effect may be produced 
by subconjunctival injections of sodium chloride solution (2 
to 10 per cent.) or oxycyanide of mercury (1 in 5,000) 
after instillation of cocain. Five to ten 
minims of sterile solution are injected 
under the bulbar conjunctiva as far as 
possible behind the upper part of the 
limbus. The pain, which may be severe, 
is diminished by the addition of 2 per 
cent. cocain, or 0-1 per cent. acoin to the 
solution. The injection should not be 
repeated more than once a week. 

Old, degenerated, often calcareous cica- 
trices are best left alone, since they are 
liable to break down and form very 
dangerous ulcers, owing to the lack of 
resistance in the scar tissue, 

If a small dense leucoma cexgrs the pupil- 
lary area vision may be improved 


by an optical ar ee XX): 


Keratoplasty, the sion of a disc of 
res oh ty e. ge cornea an replacement by a 
Broad needles, Se of clear CR from a rabbit’s or 
human eye, ik practically never success- 

ful. The new tissue rapidly wecomes opaque. 

Some improvement in appéarance may be obtained by 
tattooing dense leucomata@ It is only suitable for firm smooth 
scars in perfectly qui Ser, and is even then not without 
danger. Indian Covel into the scar with a grooved 
needle, under go@jni, and with thorough antiseptic pre- 
cautions. Thei must not be held with fixation forceps, 
since the pudstures in the conjunctiva will be tattooed : 
smooth fo must be used or none at all. More justifiable 
is the wy ing of small central nebule; it has the effect of 
FEN the irregularly refracted rays, so that vision is 
j d (vide p. 194). 


im 
Pruner of Complicated Ulcers.—If perforation is imminent 
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special means must be adopted to prevent it. The patient 


should be confined to bed, and laxatives given. 

It has already been pointed out that perforation improves 
the nutrition of the cornea. Perforation may sometimes 
be anticipated with advantage by paracentesis. By this 
procedure the aqueous is evacuated slowly, and the more 
dangerous results of perforation may be avoided. Another 
indication for paracentesis is extreme pain. 

Paracentesis may be performed through the floor of the 
ulcer or just inside the periphery of the cornea. When the 
aqueous has escaped 
and the inflamed iris 
comes in contact 
with the cornea the 
most acute pain is 
felt. If, therefore, 
the patient is very 
nervous a general 
anesthetic should be 
used, but it is to be 
avoided if possible on 
account of the strain- 
ing and vomiting 
which may attend 
its administration. 
Whenever possible 
the eye is thoroughly 
cocained by instilling 
one drop of a 2 per 
cent. solution every pS 
five minutes for a ay at paracente- Fig. 124.— 
quarter of an hour, Keratom€)* sis needle. Spatula. 
the lids being closed 
during the intervals ; or zo. with novocain may 
be used (vide p. 645). 

The patient lies be) We back upon the operating table. 
The conjunctival sa shed out with warm boric lotion or 
saline. The speculu®(Fig. 117) is inserted, and the eye is 
fixed with fixati rceps (Figs. ae 119) by taking up a fold 
of PMA ost a convenient spot close to the corneal 


— _—= 


FULL SIZE 


margin. oints of the forceps should be pressed well 
into the yunctiva so as to include the episcleral tissue, 
otherw,. may ey are liable to tear the conjunctiva if much 
tract exerted, as by an involuntary movement of the 
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patient. The incision is made with a broad needle (Figs. 120, 
121), preferably one bent on the flat, or a keratome (Fig. 122), 
or a paracentesis needle (Fig. 123). If the floor of the ulcer is 
to be incised the point is inserted here so that the blade makes 
an angle of about 45° with the cornea. Directly it is pushed 
through the floor the plane of the blade is altered so that it 
lies against the back of the cornea ; 
if this is not done there is imminent 
danger of wounding the lens. The 
instrument is pushed on until the 
incision is sufficiently long. It is 
then very slowly withdrawn, so that 
the aqueous may flow off very gradu- 
ally. If the aqueous escapes sud- 
denly the lens may be wounded, 
intraocular hemorrhage may occur, 
or the iris may prolapse. If the last 
misfortune occur the prolapse must 
be excised (vide p. 205). If the opera- 
tion is performed well, probably little 
aqueous will escape. The spatula 
(Fig. 124) is then applied to the edge 
of the wound which is nearer to the 
corneal margin, and thig lip is gently 
depressed. The aquegtathen escapes 
slowly and with a Odum disturb- 
ance to the eye. aqueous can be 
evacuated on following day by 
simply ope the wound with the 


If ¢h&AGaAcision is made near the 
pein of the cornea it should be 
4 : 1 to Y mm. inside the lower margin, 
RULE SIZE FULL SIZE cially if there is an hypopyon 
Fig. 125. Fic. 126 sent. The keratome is then entered 
Iris forceps, straight ANN in the plane of the iris, and its direc- 
bent. . 

tion changed as before as soon as the 
point is seen Q inside the anterior chamber. 

s, such as are liable to perforate, the removal 
aterial may be hastened by scraping the floor 
ula, or the ulcer may be cauterised (vide p. 210). 
ual cautery is used it may be made deliberately to 
PA te the centre of the floor of the ulcer, so that the 
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up. This procedure can only be recommended in special 
cases. 

Another procedure is to scrape the floor of the ulcer and 
then to cover it with a flap of conjunctiva. The con- 
junctiva is separated from the limbus near the ulcer. A 
second incision is made with scissors 
parallel to the first, so that a strip 
of conjunctiva rather wider than the 
breadth of the ulcer is separated from 
the globe but remains attached at the 
two ends. This is then shifted on to 
the cornea so as to cover the ulcer, be- 
ing retained in place by astitch at one 
or both ends, thus keeping it some- 
what stretched. The wound in the 
bulbar conjunctiva may be closed by 
a stitch. The lids are then carefully 
lifted over the strip, so as not to dis- 
place it, and the eye is bandaged. 

If perforation has occurred the 
treatment depends upon its size and 
situation. If it is small or in the 
pupillary area prolapse of iris is not to 
be feared. Rest in bed, atropin, and 
a firmly applied bandage suffice: all 
forced expiration—blowing the nose, 
coughing, &c.—must be avoided. A 
sneeze can often be inhibited by firm 
pressure with the finger upon the 
middle of the upper lip close to they 


nose. Ifasmall perforation is over ghA4%1G. 127. — de Wecker’s 
iris adhesion to the cornea us a : T cnn 

e unt - pointe or 
occurs. It may become dgé dehen ean a irr 
when the anterior chamber rms, sharp-pointed for irido- 
or may be drawn out into 


read. tomy. 
No special treatment is }@ytired. 
If prolapse of iri 


occurred it must be excised. No 
attempt should be e to replace the prolapse in these cases 
because the iris haSecome soiled with pus and replacement may 
result in infecti@pyt the interior of the eye and panophthalmitis. 

Iridecton Q prolapsed iris is performed as follows. In- 
strumen Nia : speculum, fixation forceps, two pairs of 
iris fogdeps (Figs. 125, 126), de Wecker’s scissors (Fig. 127), 
iris Q itor (Fig. 128). 


ee 
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If the patient is a child or highly excitable, a general anæs- 
thetic is used, otherwise cocain suffices (vide p. 203). The 
conjunctival sac is washed out (vide p. 149). The speculum 
is inserted, and the eye fixed with fixation forceps held in the 
left hand. The iris repositor is passed into the wound between 
the iris and the cornea, with a view to freeing any adhesion. 
The longer the prolapse has existed the firmer will be the 
adhesion of the iris to the cornea. It may be impossible to 
free it, and in this case effectual iridectomy cannot be per- 
formed. Having freed the iris as much as possible, the fixation 
forceps are handed over to an assistant. The prolapse is 
seized with iris forceps held in the right 
hand, as close to the cornea as possible, and 
drawn well out from the wound. The second 
pair of iris forceps, held in the left hand, is 
then applied again as near the cornea as 
possible, and the iris drawn still further out. 
(Capsule forceps (Fig. 129) are very good for 
this purpose.) de Wecker’s scissors are then 
taken in the right hand, and the iris is cut 
off close to the cornea. If the operation has 
been successfully performed the stump of iris 
retracts into the anterior chamber and is 


quite free from the wound. À peli is in- 


stilled, and a pad and banda plied. 
It is to be noted here tħe iris is ex- 
| tremely ductile ; it can agged out much 
Fic. 128.—Iris re- 12tther than might b ected, and it must 
positor, made of be dragged out as as possible in order 
silver; itcanbe that the incisio, be through clean iris 


bent to any re- tissue, all ed part being removed. 


quired angie. ‘Some opera prefer to retain the fixation 
forceps in the left hand throtghout, drawing out the iris with 


iris forceps in the right . In this case the assistant cuts 
off the prolapse. T thod has the advantage that any 
sudden movement eye may be counteracted or followed 


by co-ordinate K ements of the two hands of the same 
individual. Suebudden jerks have been known to drag the 
whole iris one the wound, since it tears away at the thinnest 
part, viz.qyvar the ciliary border. In ordinary cases the 
greates “Se is that of wounding the lens. A conjunctival 
Hap AY e used after excision of the prolapse (vide p. 205). 
Iyidectomy of prolapsed iris is only possible within the first 
ays, before adhesion has become firm. It is not to be 


O 


AO 
w 


PLATE VI. 


Fia. 1. Fia. 2 


Fig. 1.—Ulcus serpens, with crescentic infiltrated advancing border above. There was no 
hypopyon when the figure was drawn. (From a drawing by Dr. S. H. Habershon.) 


Fig. 2.—Iritis, with irregular pupil and ring synechia, causing bulging forwards of the iris 
(“iris bombé”). 


HIG. 3- QG Wie. 4. 


Fig. 3.—Persistent pupillar OLN Note the origin of the strands from the position of 
the minor arteria! cirgle. | 


Fig. 4.—Persistent pu INE membrane. The strands are adherent to the lens capsule, which | 
has finely g TA ea upon its surface. 


oS [To face p. 207. 


no 
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performed after this has occurred, nor in the case of very large 
prolapses. In the latter there is so large an opening in the 
cornea that a permanent fistula may result, with loss of the 
eye from diminished tension and shrinking. 

In very large prolapses there is much bulging and the base 
is often constricted. Every attempt should then 
be directed to obtaining a flat cicatrix. In addi- 
tion to rest in bed and the means already advised, 
a pressure bandage must be applied for a pro- 
longed period. A pressure bandage differs from 
an ordinary protective bandage only in that the 
space around the eye is packed carefully with 
cotton wool to the level of the nose and that con- 
siderable pressure is exerted in applying the 
bandage. 

Keratocele is treated first by rest and a pres- 
sure bandage. If this fails the vesicle may be 
punctured, and the case treated like a perforated 
ulcer. 

Fistula of the cornea is treated first like a per- 
forated ulcer. If this treatment fails the edges 
of the fistula may be cauterised with the actual 
cautery, or a point of lunar caustic. In order 
that this may be done there must be some trace 
of an anterior chamber, otherwise the lens will 


be injured. A conjunctival flap may be drawn Ss if 
over the fistula. @ 
Commencing staphyloma should be toate 


a pressure bandage. If this fails a parac&Nésis 
may be done, or an iridectomy o Q the 
clearest part of the cornea. 12) 

Hypopyon Ulcer.—When an ay injured so 29 
that an abrasion of the cornea is pedduced there rutt size 
is grave danger of infection fro rulent pyogenic Fre. 129. — 
organisms. The probabilia this occurrence Couper’s 
depend upon the presencdd uch organisms and Papen tor 
upon the amount of pesfgfance which the tissues me 
possess. Of all the phan which are capable of producing 
deep ulceration by@gr the most dangerous, because the most 
widely spread, yfe pneumococcus. It is not infrequently 
present in th ‘mal conjunctival sac, but it is particularly 
likely to WY Present if there is any inflammation of the 
lacrymal sa¥(dacryocystitis). The presence of dacryocystitis 
is th e a standing menace to the eye. The pneumo- 
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coccus, more than any other organism, tends to give rise to 
hypopyon, but other pyogenic organisms may also produce 
this result. 

The substance which produces the injury may carry the 
infecting agent. The commonest causes are scratches with 
the finger nail, leaves or branches, grains of corn, and minute 
foreign bodies, especially stone. 

Unless the organism be very virulent some lack of resistance 
on the part of the tissues must be predicated. Hence hypo- 
pyon ulcers are much commonest in old people and alcoholic 
subjects, and in the lower rather than the upper classes. The 
debilitating effects of hot weather are noticeable. Hypopyon 
ulcers also occur during or after acute infectious diseases, such 
as measles, scarlet fever, small-pox, and so on. In small-pox 
it is not a variolous pustule upon the cornea, but it differs 
from the typical hypopyon ulcer. 

Hypopyon ulcers vary in type according to the infective 
agent and the age of the patient. In about 70—80 per cent. 
of all cases in adults the cause is the pneumococcus, and the 
ulcer is then of a very characteristic type, and has been called 
ulcus serpens from its tendency to travel over the cornea in a 
serpiginous fashion. 

The typical ulcus serpens is a greyish-white or yellowish disc 
near the centre of the cornea (Plate VI., Fig. 1). The opacity 
is greater at the edges than at the centre N particularly, 
well marked in one special direction. 
made up of fine lines, surrounds the dg 
marked in the same direction. The 
be lustreless or hazy. There is a vioA¥iritis, and the aqueous 
is cloudy, or there may be a d ypopyon. The lids are 
slightly oedematous, and “ep njunctival and ciliary con- 


dy grey area 
“but is also more 
of the cornea may 


gestion. The subjective syd\ptoms at the early stage are 
pain in the eye and mes, d a variable amount of photo- 


phobia. 
The ulcer increase Dine and depth. On the side of the 
densest infiltratiof\wrhich often looks like a yellow crescent, 


the tissues br wn and the ulcer spreads; on the other 

side it may beNwidergoing simultaneous cicatrisation. In this 

manner it*{@evels forwards. Meanwhile the hypopyon has 

become KON evident, but it may vary in size from hour to 
hour p. 194). 

to pursue its natural course the hypopyon will increase 

ecome fibrinous, the ulcer will perforate, usually forming 


I 
DÝ 
Ny rge opening through which the iris prolapses. The whole 


DISEASES OF THE CORNEA 209 


cornea, except the narrow rim nourished by the corneal loops 
(Plate IT.), may necrose, and panophthalmitis destroy the eye. 
In other cases an extremely dense cicatrix in which the iris is 
incarcerated (adherent leucoma) destroys sight. This may be 
flat or ectatic (anterior staphyloma). Sometimes the iris is 
bound down to the lens before perforation occurs. In such 
cases there are posterior synechie, which may be annular or 
total (vide p. 250), and the pupil may be blocked by exudates 
which organise into fibrous tissue (occlusion of the pupil). 
Though hypopyon ulcer occurs sometimes in children, it 
never assumes the typical form of an ulcus serpens. In them 
and in some cases in adults the gerpiginous character of the 
ulcer is not apparent, but it is distinguished by its great 


WN 
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Fre. 130.—Diagram of hypopyon ulcer. a—b, adva ON infiltrated 
border ; b—c, ulcerated surface ; d, upper longo) hypopyon. 


tendency to extend in depth, so that paion readily occurs. 
On the whole, such ulcers have a miłtdè®tourse than the ulcus 
serpens, and this is especially t ase in children. It is 


doubtless due partly to the fact-ghat less virulent organisms 
are at work, especially appa to adult cases, and partly 
to greater resistance of ING es, especially applicable to 
children. 

The milder type of o bron ulcer is often due to the diplo- 
bacillus of Morax or he allied diplobacillus liquefaciens of 
Petit. It usuall \ODmmences as a central grey infiltration, 
which develops ray an ulcer covered by a grey membrane and 
surrounded, Bint grey striæ. It generally spreads in all 
directions: does not show the same tendency as the pneu- 
SS ie to spread in depth. It can only be diagnosed 
with nty by bacteriological examination. 


Ò 4 


He 
aw 


210 DISEASES OF THE EYE 


Pathology.—The ulcus serpens is due to the pneumococcus, 
either alone or mixed with other organisms. There is no 
doubt that the essential features are caused by the pneumo- 
coccus alone. A variety of organisms—staphylococci, strepto- 
cocci, gonococci, &c.—have been found in atypical hypopyon 
ulcers. As already stated, a relatively mild form is due to the 
diplobacillus. 

Anatomically, the ulcus serpens shows at first a depressed 
surface covered with slough (Fig. 130). The corneal lamelle 
around and below the ulcer are separated by masses of poly- 
morphonuclear leucocytes. 

In the progressive stage the infiltration is chiefly limited 
to an area, wedge-shaped in section, corresponding with the 
yellow crescent. In other parts the edges are clean, and may 
be covered with epithelium. Often there is infiltration just 
anterior to Descemet’s membrane at a spot exactly opposite 
the floor of the ulcer, while the intervening lamelle are normal. 


== HALF SIZE 
Fie. 131.—Ophthalmic galvano-cautery, which may RÀ worked off the 
main with a transformer, or off a portableygtu ulator. 


great tendency to 
ess is going on as it 


This fact accounts to some extent for 
perforation, since the inflammator 
were from both surfaces of the c 4 

The hypopyon consists of orphonuclear leucocytes 
massed together in the logebingle. In the latter stages 

they are enmeshed in a neg of fibrin. It has been pointed 

out that the leagocyto ar derived from the iris and ciliary 
processes (vide p. AA 

Treatment.—In ali@pses of hypopyon ulcer in adults treat- 
ment must be ine ed at once and must be energetic. The 
first stage is Caperisation of the ulcer. If it is performed 
skilfully it doésto harm and may save the eye. 

Caer tn may be performed with pure carbolic acid or 
with t ual cautery, the most convenient form of the latter 
being the galvano-cautery (Fig. 131). In my opinion the latter 

, which requires more skill, possesses no advantages 
as some disadvantages. Apart from the dangers attend- 


me 
aii use of the actual cautery, carbolic acid has the advan- 
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tage of penetrating a little more deeply than it is actually 
applied, thus extending its antiseptic properties more widely : 
it acts both as a caustic and an antiseptic. No harm is done 
even if the acid spreads over the normal cornea. Although 
the parts touched become at once quite white, the normal 
tissues rapidly recover without detriment. The acid must 
not, however, touch the conjunctiva, otherwise very acute 
conjunctivitis is set up and adhesion between the lids and 
globe may occur. 

Pure carbolic acid is applied as follows. The patient is 
seated or lying upon a couch. The ulcer is first stained with 
fluorescein (2 per cent.), in order that its limits may be more 
clearly defined. The conjunctival sac is thoroughly cocained 
(vide p. 203). The surgeon stands behind or at the head. 
With his left hand he separates the lids as in removing a 
foreign body, steadying the globe at the same time. The ulcer 
is scraped with a spatula and together with the surrounding 
cornea is dried with the point of a piece of blotting paper. A 
wooden match, somewhat pointed, is dipped into the carbolic 
acid. Care is taken that the wood is thoroughly wet, but has no 
drop of acid hanging to it which may run over the cornea. The 
ulcer is then touched over the whole of its surface with the 
point of the match. If there is sufficient carbolic acid on the 
match the spot touched becomes white. Special care js taken 
thoroughly to cauterise the advancing edge of an ge rpens, 
t.e., the part marked by a yellow crescent. 

Cauterisation with carbolic acid may be r 
three times at intervals of one or two da 
progresses. If this treatment, combined 
intervals of mild antiseptic lotions, a) 
presses, as for less severe ulcers, ms 


the use in the 
in, and hot com- 
check the progress, 
the actual cautery may be tried. has been recommended 
to heat the ulcer with the caut, rithout actually touching 
it; or hot air may be blown į Q it from a rubber ball, such 
as is used by dental SUR This treatment is certainly 


beneficial in some cases NN 
If these means fail especially if the tension of the eye 
is raised (vide infra)\¥et more drastic measures must be 
resorted to. Of thege the most important is paracentesis. It 
may be pene as already described, but in the case of 
hypopyon x what is called Saemisch’s section (though it 
was devis y Guthrie) offers some advantages. It consists 
in completely dividing the ulcer from one side to the other, 
the eng) f the incision being in healthy corneal tissue. It 
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must be remembered that if the operation is performed under 
cocain the most excruciating pain is felt when the iris comes 
into contact with the’cornea. For this reason it is best to use 
a general anesthetic, or infiltrate deeply with novocain. 

Saemisch’s Section.—Instruments required : speculum, fixa- 
tion forceps, Graefe knife (Fig. 132), smooth iris forceps ; in 
case the iris should prolapse, the following should also be at 
hand: two pairs of iris forceps, de Wecker’s scissors, iris 
repositor. 

After cocaining or anesthetising, the eye is washed out and 
the speculum is inserted. The eye is fixed with 
fixation forceps in the usual manner (vide p. 203). 
The point of the Graefe knife is inserted in 
healthy cornea just outside the edge of the 
ulcer, preferably at the advancing part where 
the yellow crescent is densest. The edge of 
the knife is directed forwards, so that if the 
lens advances before the section is complete 
it will touch the back of the knife and not be 
wounded. The knife is passed across the 
anterior chamber until the point is seen beyond 
the opposite edge of the ulcer. The counter- 
puncture is made in healthy cornea here, and 
the knife is pushed on so as to çut out. The 
aqueous pours out, and See ith it much 
of the hypopyon. Atropin io tilled, and the 
eye bandaged. 

If the ulcer is very 


i it is impossible to 

| make the puncture counter-puncture in | 
= healthy cornea. se cases, too, the knife 

| Fie. 132.— 

| 

| 

| 


Nien y usually cuts ou t is in the act of passing 
| Graefe across the uo, If the hypopyon is very 


knife. fibrinous it, y be necessary to pull the 

coagulum OQ withthe smooth iris forceps. 

This procedure i s the conditions of nutrition of the 
cornea and evac the hypopyon. It is not to be advo- 
cated in mild the early stage of severe cases, but as a 
last resource, itfhay prove beneficial. 

Instead * e ordinary sublimate lotion hydrogen peroxide 
may b Ged. Optochin or ethyl hydrocuprein, a quinine 
deriye, is said to have a specific action on pneumococcic 
ule a | per cent. solution is dropped into the eye frequently 

it may be applied directly to the ulcer. 

~~ he diplobacillary hypopyon ulcer should be treated with 
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zinc salts. Zinc sulphate solution (0-25—1 per cent.) should be 
used every hour or two, and an ichthyol (1-5 per cent.)-zine 
sulphate (0-5 per cent.) ointment applied to the lids. 


In intractable cases zinc ionisation may be used ; it is specially 
useful for diplobacillary cases, bus may be employed in others. 
The method generally employed is by means of a direct current 
of not more than 2 milli-amperes. The amount of the dose is 
about 150 milli-ampere-seconds per zinc-square-millimetre to each 
square millimetre of ulcer. The zinc ions are liberated from the 
positive pole. The negative pole is applied to the cheek or nape 
of the neck. The positive electrode is a strip of zinc 1 mm. square 
and about 8 mm. long, and is bent to approximate the size of the 
area affected, to which it is gently applied. The eye is made 
anesthetic with 4 per cent. cocain hydrochloride and thereafter 
0:5 per cent. zinc sulphate is instilled. A wisp of cotton wool is 
wrapped round the zinc to prevent injury to the tissue. For 
example, to an area of 5-0 sq. mm. a current of 1-5 milli-ampéres 
may be applied for 20 seconds with a 5-0 sq. mm. zinc electrode. 
On completing the application the area treated has a greyish- 
white appearance due to the deposition of zinc. This treatment 
may be repeated daily if necessary. 


The results of treatment of the severer forms of hypopyon 
ulcer are disappointing. This is largely due to the fact that 
they are seen too late. In rabbits it is possible to W 
development of pneumococcic ulcers by intrave 
of an anti-pneumococcic serum, if this be 1 
early. This method has been adopted ir 
fails. Another cause of failure is the deve 
glaucoma during the treatment. T 


elderly and therefore often have cj 


sufficiently 
but usually 
ent of secondary 
ients are usually 
anterior chambers. 
hesitate to put atropin 
causing glaucoma (vide 
cer, with the accompanying 
e risks of glaucoma from the 
efore on the horns of a dilemma, 
for atropin will have eficial effect in keeping the iris at 
rest and tending to ‘minish the iritis, and therewith the 
hypopyon. The EBine use of atropin is therefore justified, 
but the tension @the eye should be watched much more care- 
fully than aha done. If the tension rises the effect on 
the ESS xtremely bad, for it diminishes the lymph-flow 
and wet h the resistance of the tissues to bacterial toxins. 
It is We d a definite indication for prompt paracentesis or 
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In the absence of an ulcer one w 
into such an eye from the droog, 
p. 274). Now the presence Hey 
iritis and hypopyon, incr 

use of atropin. We are 
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Saemisch’s section ; otherwise the condition will go from bad 
to worse. 

If there is a mucocele the lacrymal sac-should be excised as 
soon as possible (vide p. 609). 


Keratitis disciformis is probably a milder inflammation of the 
same type as hypopyon ulcer, and is only rarely accompanied 
by a small hypopyon. It is characterised by a central grey disc 
lying in the middle layers of the substantia propria. The disc, 
is sharply defined and often shows several concentric grey lines, 
rather like a target. In the centre there is usually a denser 
“bull’s eye.” The slit-lamp shows thickening of the cornea 
(Vogt), and often folds of Descemet’s membrane. This form of 
keratitis is not common: it occurs generally in adults and is 
unilateral. It is accompanied by moderate irritation, which 
however persists for several weeks or 
months, leaving a permanent opacity. 
Owing to the central situation vision 
is considerably impaired. There is 
no ulceration, but the inflammation 
is probably caused by ectogenous 
infection through a defect in the 
epithelium. Keratitis disciformis has 
been observed as a result of vaccinia 
See _. affecting the lid margin, but is not 
Fie. 133.—Fascicular ulcer, always due to this cauge. It is little 

travelling inwards towards amenable to treating) 

Ulcer.—A rare 
ulcer due to a 
lly met with. In it 


the centre of the cornea. i 

After Nettleship). PETRE E 
fungus, the aspergillus fumigatus, is occags 
the slough is dry in appearance, and 
line of demarcation, which gradua 
name implies, there is a hypopyo 
other hypopyon ulcers. 


ens into a gutter. As the 
veatment is the same as for 


Ring Abscess.—See p. 421. 

Phlyctenular ean t has already been pointed out 
that phlyctens are q@ymonly found seated upon the limbus. 
They may also g within the corneal margin. The fact 
must be emph that the disease is essentially conjunctival, 
and when th ea is affected it is the conjunctival element 
of the cor viz., the epithelium and the superficial layers 
immedi underlying it, which suffers. Phlyctenular 
ANS oes not necessarily result in ulceration, so that in 
theSgcuases it is incorrect to classify it as a purulent keratitis, 

it is convenient to consider the corneal manifestations 


aoe disease under this heading because the complications 
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and their treatment are similar to those of corneal ulcers in 
general... 

Corneal phlyctens are localised infiltrations of exactly the 
same nature as conjunctival phlyctens. They cause more 
pain and reflex blepharospasm (photophobia) than do the 
conjunctival ones, symptoms which are worse in the morning. 
They may become absorbed without destruction of the overlying 
epithelium : in this case they cause no permanent opacity. 
The tendency for the epithelium to be destroyed or rubbed off 
is very great (cf. p. 163), and the denuded surface easily 
becomes infected, usually by staphylocogei (vide p. 163). In 
this manner a small superficial ulcer is formed. 

The corneal phlycten is a grey nodule, slightly raised above 
the surface. If the epithelium breaks down and an ulcer is 
formed the surface becomes covered with polymorphonuclear 
leucocytes and looks yellow. The subsequent course depends 
probably upon the nature of the infection and -the condition of 
nutrition of the patient. It may deepen rapidly and even 
perforate, though this is comparatively uncommon. 

A very characteristic form of phlyctenular ulcer is the 
fascicular ulcer (Figs. 72 B, 133). This is a serpiginous ulcer 
which steadily creeps over the cornea, usually towards the 
centre, advancing slowly for weeks. It is supplied by a leash 
of vessels which lie in a shallow gutter and follow the advance 
of the ulcer. The ulcer starts near the limbus eals on 
the peripheral side, while the central margin rer grey and 
infiltrated. As long as this infiltrated cres is seen the 
ulcer is progressing. It always remains s cial and never 
perforates. When healing finally tak ace the vessels 
gradually disappear, but the whole track of the ulcer 
remains as a permanent opacity, 4 , however, where the 
ulcer stops. 

The severest cases of phlycte ne 
by a diffuse deep-lying infi 
is dotted over with minut 
disappear entirely, or O 
forming a large ulcep 

Sometimes the ph\y#tens are so closely packed at the limbus 
that they beceySey confluent and may even surround the 
cornea. Ifth eak down and form a ring ulcer an extremely 
dangerousy@yMition is set up. The nutrition of the whole 
cornea INN ngered, and even if total necrosis does not occur 


keratitis are accompanied 
ion. The large greyish area 
s. The deep infiltration may 
become yellow and break down, 


an ext e perforating ulcer may be formed at the margin. 
a however, a continuous infiltration of the 
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limbus leads to the development of superficial vessels at the 
periphery of the cornea, a condition which is called. phlycte- 
nular pannus (pannus eczematosus or scrophulosus) (Plate V., 
Fig. 2). Unlike trachomatous pannus (q.v.), it shows no special 
predilection for the upper part of the cornea. It is thin and 
not very vascular, and usually undergoes complete resolution, 
though the course is generally very tedious. Itis accompanied 
by intense blepharospasm. 

Treatment of phlyctenular keratitis is the same as that of 
phlyctenular conjunctivitis (q.v.) until ulceration has occurred. 
In these cases atropin is to be combined with the yellow oxide 
of mercury ointment. If the latter causes much irritation, or 
if the ulcer is at all deep, simple atropin ointment should be 
substituted. The yellow ointment is particularly beneficial in 
fascicular ulcers, but may fail to stop their progress. The 
erescentic infiltrate should then be cauterised with pure car- 
bolic acid or the actual cautery, or the vessels may be destroyed 
with the actual cautery. Pure carbolic does not destroy vessels 
efficiently, and whenever this is desired the actual cautery 
must be used. These extreme measures are seldom -required 
in phlyctenular keratitis. If a fascicular ulcer has already 
reached the centre of the cornea and lies over the pupillary 
area it is not a bad plan to allow it to progress still farther, 
because the opacity left by the track of vessels, is less dense 
than that left at the final site of ulceration. 

Ring ulcer must be treated by hot compro tropin, and 


a pressure bandage. 

Deep ulcers and the scars left by pilya lar keratitis must 
be treated on general principles (vide 8). 

Phlyctenular ophthalmia is rene for a yast amount 
of seriously impaired vision qu corneal opacities. The 
disease is a manifestation our debility and is largely 
preventable. The worst would undoubtedly be avoided 
if the children could be ne to better hygienic conditions 
in the country, and NA now being taken to provide treat- 

es for such cases. 


ment in convalescen 
Marginal vice yar from the ring ulcers of phlyctenular 
keratitis, ulcers infrequently occur in this situation in old 
people, espeejéy in the gouty. They are shallow and little 
infiltrated Oren multiple. They may be caused by the 
Morax eld Diplobacillus. Sometimes they heal rapidly, 
ies aN idly recur, so that the process drags on indefinitely, 
detriment of the patient’s health. Frequently the 
ac become vascularised and the vessels persist. More 
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serious rare forms of deep marginal ulceration also occur in old 
people, resembling the phlyctenular ring ulcer, sometimes 
leading to necrosis of the whole cornea. Chronic serpiginous 
ulcer (vide p. 222) commences at the margin of the cornea. 
Marginal ulcers are often accompanied by severe neuralgic 
pains in the face and head. 

Treatment.—Diplobacillary ulcers should be treated with 
zinc salts (vide p. 169). The recurrent marginal ulcers of gouty 
people are best treated by painting the ulcer with weak silver 
nitrate solution, gr. v. to 31. They often heal up quickly after 
this application, combined with weak antiseptic lotions. 
Recurrence, however, can only be prevented, and that with 
difficulty, by constitutional treatment, which includes the 
special diets and drugs for gout, as well as fresh air and 
moderate exercise. The eyes should be protected with smoked 
glasses. If this treatment fails, and the ulcers are vascular, 
destruction of the vessels with the actual cautery is most 
likely to succeed. Sometimes eserin does good in these 
cases. 

In the deep ring ulcer of old people silver nitrate or the 
actual cautery may be used. Paracentesis may be employed 
to avert perforation and improve the nutrition of the cornea. 
Every attempt should be made to build up the constitution 


by a nutritious diet and tonics. 

Central Ulcer.—Symmetrical central ulcers of Sr it 
indolent type are not infrequently met wij§Nin’ badly 
nourished children. They probably occur heyaSvecause this 
part of the cornea is farthest from the nourispik vessels. They 
are quite superficial, show little infiltrati ad no vasculari- 
sation ; they form shallow round pit acets about 2 mm. 
in diameter. There is little or no gea&etjón, either in the form 
of lacrymation or photophobia. es do not spread either 
superficially or in depth, nor dg. they show any tendency to 
heal. When they finally h hey often leave permanent 
clear facets, showing the ab of a proper supply of pabulum 
during the cicatricial N They appear to have nothing in 
common with C r keratitis except that both condi- 
tions are indication gf defective nutrition. They are not 
uncommonly assyGeted with trachoma. 

They some occur outside the centre of the cornea, and 

lowing a knuckle of iris to prolapse. This 


may PRS 

prolapse aS not be cut off, owing to the relatively large 
gap in the tornea, and the defective powers of repair in the 
debiyi patient. 
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Treatment must be directed especially to improving the 
general nutrition. A few weeks in a convalescent home in the 
country will effect more than any local treatment. Atropin 
and boric lotion are used locally. Trachoma, if present, must 
be suitably treated. 

Keratomalacia is a rare disease in England, affecting badly 
nourished children, usually early in the first year of life. The 
conjunctiva becomes dry and shows xerotic spots (vide p. 186). 
The cornea becomes dull and insensitive ; the haze increases 
and yellow infiltrates form. Finally the whole cornea necroses 
and may seem to melt away within a few hours. A charac- 
teristic feature is the absence of inflammatory reaction. In 
the rare cases in which the children are old enough to exhibit 
this symptom the disease commences with night blindness ; 
they are able to see much better in the daytime than in the | 
dusk. The children are usually extremely ill and very fre- 
quently die. Owing to their apathetic condition they do not 
close the lids, so that the cornea is continually exposed. Both 
eyes usually become affected. Streptococci have been found 
in the cornea and sometimes in the blood ; in other cases the 
pneumococcus is present. Many of the children are syphilitic. 
Experiments on animals tend to show that the disease is due 
to the absence of fat-soluble vitamine in the diet. 


skin. Subcutaneous injections of large qug@khties of normal 
saline solution are beneficial. The lids s 
under moist warm compresses. The 
is sometimes benefited by the use offer 

Atheromatous Ulcers occur i ense leucomata, espe- 


cially such as have E hats nerative changes resulting 


ition of the cornea 


in the formation of hyali brous tissue and calcareous 
deposits. Such scars have lte vitality, and the deposits act 
as foreign bodies. Theygadily succumb to infection, the 
epithelium being ba ourished. When ulceration once 
commences it proc rapidly and deeply, with little or no 
effort at repair. oration takes place, and is often followed 
by oriak: 

Treatment Gy ľhe eye is frequently blind and disfiguring. 
In such Co 1t is well to excise it at once, thus relieving the 


patie <Niuch unnecessary misery. If it is worth saving the 
À 


con must be treated on general principles. 
titis e Lagophthalmo occurs in eyes insufficiently 


Nea by the lids. The epithelium of the exposed cornea 
T 
x 
LS 
aw 


DISEASES OF THE CORNEA 219 


becomes: desiccated and the substantia propria hazy. Owing iH 
to the drying the epithelium is cast off, and the cornea falls a | 
prey to infective organisms. 

The condition is due to any cause which may produce lagoph- 
thalmia, e.g., extreme proptosis as in exophthalmic goitre or i 
orbital tumour, paralysis of the orbicularis, and so on. The 
absence of reflex blinking is an important factor, as well as 
defective closure of the lids during sleep. Patients extremely | 
ill from any disease are liable to this form of keratitis. Ml 

Treatment consists in keeping the cornea well covered. In | 
mild cases it is sufficient to bandage the eyes at night. If | 
possible the cause of the exposure must be removed. In the il 
meantime it may be necessary to keep the lids closed with 
plaster and a bandage, or partially to sew them together (vide | 
p. 220). Y 

Neuroparalytic Keratitis occurs in some cases in which the 
fifth nerve is paralysed. It is relatively rare in nuclear and 
fascicular lesions within the central nervous system, unless 
the facial nerve is simultaneously involved. Nor does it occur | 
in all cases of peripheral lesion ; thus, if the Gasserian ganglion a 
is removed or the fifth nerve injected with alcohol for trigeminal i 
neuralgia with proper precautions only a small proportion i 
of the cases get neuroparalytic keratitis. The disease has been i 
known since the time of Magendie, and was "yh to i 


special trophic impulses conducted by the nerve. theory 


that the disease of the cornea yguaHy has a very characteristic | 
nature, quite different from t ceration of neglected injuries. | 
It is probable that in so, mner not fully understood the l | 
disease is due to N anges in or about the degenerating q 
nerve, and that mergsektlon or paralysis of the nerve is unable q 
to produce the dekah the absence of such irritative condi- | 
tions. On the hand, the importance of reflex closure of 
the lids is haO y the fact that keratitis occurs in all cases i 


was combated, and the view advanced that ondition lj 
depended upon the loss of sensation in the eyex@As a result, i 
reflex blinking was more or less abolish inute foreign | | 
bodies were not felt and therefore not re , abrasions were i 
unnoticed and untended, so that neers readily induced | | 
and pathogenic organisms had frge\ply. Neither of these i 
theories satisfactorily accounts f Swe facts. It will be seen | 

i 


of paralysi oth fifth nerves. When only one is affected pi 
the cons | reflex from the other eye affords protection. ql 
Moreoyer the disease is more likely to occur if there is proptosis H 
or sis of the orbicularis palpebrarum. | | 
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Besides these cases which result from radical treatment of 
trigeminal neuralgia, neuroparalytic keratitis is caused by 
intracranial tumours, gummatous basal meningitis, and 
fractures of the skull. (See Chap. XXIX.) 

The characteristic feature of neuroparalytic keratitis is the 


_ desquamation of the corneal epithelium. The surface of the 


cornea becomes dull, and the epithelium is thrown off, first 
at the centre, then over the whole surface except a narrow 
rim at the periphery. The whole of the epithelium may peel 
off intact. The substantia propria then becomes cloudy and 
finally yellow, breaking down into a large ulcer, which is 


1, Varker GOS 
NWA 
Fig .—Insertion of 
hic s in central 
Paine: 


B xO 
Fic. 134.—Tarsorrhaphy. A, lateral 
Fuch’s method; B, central; C, medi 


usually accompanied by h yon. There is no pain, owing 
to the anesthesia, but Cary injection is marked. A large 
perforation occurs if t Dee is not speedily treated. In any 
case the resulting INW Mna is generally so large as to destroy 
useful vision. } Q)ses are the rule, the healed scar quickly 
breaking down ers and the whole process being repeated. 

After comyleje removal of the Gasserian ganglion sensation 
is never regayhed. 

Treata.—The ordinary treatment of corneal ulcer should 
be a s a preliminary, special care being devoted to the 
protection of the eye with a bandage. Improvement is often 
ney d, but directly the bandage is relinquished the ulcera- 
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tion starts anew. In these cases it is best to suture the lids 
together, and to keep them sutured for a long period, only 
separating them when the conditions of the weather—warmth, 
absence of high winds, and so on—are favourable. It is usually 
insufficient to narrow the palpebral aperture by lateral or 
median tarsorrhaphy, t.e., suturing the lids at the canthi 
(Fig. 134). Too great an area of cornea is left exposed. It is 
best to suture them for 8—10 mm. in the middle (central 
tarsorrhaphy). 

No anesthetic is necessary, since sensation is lost in the 
conjunctiva and lids. The mucous membrane is dissected up 
from the margin of the lower lid just posterior to the lashes 
over a rectangular area about 8—10 mm. long in the middle of 
the lid. The edge of the upper lid is similarly treated at the 
corresponding position. Two or three 
sutures are then passed through the skin 
so that they come out at the posterior 
edge of the bare surface (Fig. 135), not 
on the posterior surface of the lid where 
they would rub against the cornea. 
After being similarly carried through the 
skin of the other lid they are tied, and 
the freshened surfaces are brought into > 
contact. In a few days, if the stitches Fic. 136. — Dendritic 
have not torn out, the lids will be firmly ulcer, somagyhat dia- 
adherent. Sr pie 

In the worst cases the eye is useless, and t to become 
a source of perpetual trouble. It is then to excise it, 
which may be done without any anesthetiQ# the ophthalmic 
branch of the trigeminal nerve is co ely paralysed. 

Dendritic Ulcer is the result ef ebrilis, more rarely 


of herpes ophthalmicus. The ves ylar stage is rarely seen, 
the epithelial wall of the anaes quickly broken. Minute 
shallow clear facets, like abragiwk, are found in the first stage. 
They may be easily overlo They generally cause much 
pain, lacrymation and [Nextrarospasm. They may spread in 
all directions, coaleseiqQ “with others and forming a large 
shallow ulcer with \gnated edges. More often grey striz 
extend in one oF Gere directions, increase in length, and send 
out lateral brags, which are generally knobbed at the ends 
(Fig. 136) +4 is manner a dendritic figure, not unlike a 


aa ormed. The surface over the infiltrates breaks 
an extremely irritating and chronic type of ulcer 


down, 
is mejid. Generally only one or two of the infiltrates 
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stains with fluorescein at any given time, but fresh spots are 
continually being formed. It is often associated with frontal 
neuralgia. Such an ulcer may persist in spite of treatment 
for weeks or months, sending out fresh branches but never 
extending in depth. The disease not infrequently recurs. 

Dendritic ulcer is really a result of herpes, and therefore 
probably due to lesion of the fifth nerve or its branches. It is 
sometimes found in subjects of malaria. 

Treatment.—The ulcer should be carefully cauterised with 
pure carbolic acid. Absolute alcohol has been recommended 
for the purpose in these cases, but causes much pain after the 
cocain has ceased to act. If carbolic fails to stop the progress 


Fig. 137.—Distribution of the branches oko ophthalmic division of 
the fifth nerve o ace. 


the actual cautery should eh a Atropin, &c., and a pad 
and bandage are used, but in Sy cases it is advisable simply 
to use smoked glasses an the patient out in the fresh air 
as much as als imes for no known reason eserin 
is successful health NS as failed to produce a good result. 


The general ae st not be neglected, especially as the 


patient often s very depressed. 


Chronic S nous Ulcer (Syn.—Rodent Ulcer, Mooren’s 
Ulcer).—Th rare superficial marginal ulcer, usually occurring 
in elder! ple, and spreading, if not checked, over the whole 


cornea YN? commences by one or more grey infiltrates. These 
hres forming small ulcers, which spread and sooner or 

Wi alesce. The ulcer undermines the epithelium and super- 
lamellæ at the advancing border, forming a whitish over- 
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hanging edge, which is very characteristic. The base becomes 
quickly vascularised. It never perforates, but goes on with 
intermissions for months, until eventually a thin nebula is formed 
over the whole cornea, and sight is much diminished. There is 
sometimes iritis, and very rarely a small hypopyon. In about a 
quarter of the cases both corneæ are affected, but not always 
simultaneously. The cause is unknown. 

Treatment.—The overhanging edge should be cut off with 
scissors, and then the whole surface of the ulcer, and especially 
the margin, should be well cauterised with the actual cautery. 


Fie. 138.—Herpes ogni 


A few cases have responded to ated applications of absolute 
alcohol to the ulcers. More only treatment fails to stop the 
process, which has even QO town to recur in the cicatrised 


cornea. O 


Non-suppurative atitis.—This occurs in two types, 
superficial and «dep. The superficial forms include some 
purely sympto@}tic conditions, such as pannus. Some of 
them, suc herpes, may lead to the formation of ulcers and 
pass ito N irlen type. The deep forms never suppurate. 

Her orneæ.—Herpes of the cornea occurs most com- 


moy herpes febrilis, more rarely in herpes ophthalmicus. 
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In herpes febrilis vesicles form upon the cornea quite similar 
in nature to those which may be present, but are not always 
so, upon the lips or angle of the nose. The patients are usually 
suffering from some febrile condition, e.g., influenza, pneu- 
monia, whooping cough, &c., but it may be so trivial as to 
escape observation. It sometimes occurs after typhoid inocu- 
lations. The vesicles are scarcely the size of a pin’s head and 
are often arranged in rows or groups. They quickly rupture, 
forming abrasions which heal rapidly, leaving no opacity. 
Usually, however, fresh crops of vesicles appear, and the con- 
dition may prove very obstinate. In severe cases, ulcers are 
formed which may be of dendritic type (vide p. 221), or may 
be due to secondary infection. The acute stage is accompanied 
by great irritation, lacrymation, and blepharospasm. The 
ocular affection is usually unilateral and on the same side of 
the face as vesicles on the lips, &c. The cornea is generally 
not anesthetic except at the spots attacked. 

Herpes corner may be mistaken for phlyctenular keratitis. 
The former occurs usually in adults, the latter in children. 
The clear vesicles differ in appearance from the grey infiltra- 
tions of phlyctenular keratitis. After the vesicles have burst, 
the shape and the total absence of vascularisation are distin- 
guishing features. They are then liable to be mistaken for 
traumatic abrasions, from which they are distinguished by 
their grouping, the crenated edges when severa ave coalesced, 
persisting shreds of the ruptured vesicles, e absence of 
history of any injury. 

In herpes ophthalmicus one or more he branches of the 
ophthalmic division of the fifth ne& eA Fig. 137) is marked 
out by rows of vesicles or the se Qi by them, exactly as in 
herpes zoster in other parts 9 (i) Body, The supra-orbital, 
supra- and infra-trochlear is are nearly always involved ; 
frequently the nasal branclX¥ only rarely the infra-orbital 
branch. It is very rare @ilateral. There may be fever and 


malaise at the onset, the eruption is preceded by severe 
neuralgic pains alo e course of the nerves. These are so 
characteristic t ey should arouse suspicion of the nature 


of the disease b&{ofe the vesicles appear. The pain sometimes 
ceases after-{69 outbreak of the eruption, but not always, and 
it may OMe for weeks or months. The skin of the lids 
and RN ‘Teas affected becomes very red and cedematous, so 
that isease is often mistaken for erysipelas. The charac- 
terigti¢ distribution and especially the strict limitation to one 
epi the middle line of the head should obviate this error. 
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The vesicles often suppurate, bleed and cause permanent scars. 
The active eruptive stage lasts about three weeks and is 
followed by some anesthesia of the skin. Ocular complica- 
tions arise during the subsidence of the eruption. 

With the slit-lamp rounded spots, composed of minute white 
dots, which fuse into irregular areas, are seen. Vesicles are 
rare, but when they occur are exactly like those of the febrile 
form, and behave in the same manner. More commonly 
there is a diffuse deep infiltration of the cornea (keratitis 

profunda), associated with iridocyclitis (q.v.). The cornea 
is usually insensitive. This is tested by touching it with 
a wisp of cotton wool, and comparing with the opposite 
eye. The slightest touch is followed by reflex closure of the 
lids if the cornea is sensitive. The intraocular tension is not 
infrequently somewhat diminished in the early stage. The 
eye lesions are very obdurate and often persist long after the 
disease has otherwise passed away. In some cases there is 
associated paralysis of motor cranial nerves, especially the 
third, sixth and seventh. Facial palsy adds seriously to the 
risk of the eye, owing to its partial exposure. 

Herpes ophthalmicus occurs at any age, but generally in 
elderly people. Not infrequently there is a history of contact 
with patients suffering from chicken-pox, and evidence is 
accumulating that the ‘telationship i is more than a mete coin- 
cidence. It 1 may account for the fact that herpes ae is apt 
to occur in epidemics, which are more common e spring 
and autumn than at other times. 

The disease is due to lesions in the Gasseri 
same type as those found in the posterior y 
zoster, t.e., microscopic thromboses a morrhages similar 
to those found in the anterior aoe clei in anterior polio- 
myelitis. This disease shows magryNanalogies on the motor 
side to herpes zoster. Probabl se) are caused by infection, 
the lesions being due either t erial invasion or more prob- 
ably toxins. Herpes op us has been known to follow 


involvement of the co 1 ganglion in a malignant growth. 


anglion of the 
Sanglia in herpes 


Treatment.—In heypeS#ornese the eyes should be protected 
with a bandage. Waeh the vesicles have ruptured, atropin 
and warm conrpéeyses give most relief. It is sometimes 
necessary to us erin when the pain is acute, though it has 
a bad e HCPon the epithelium. Oily applications—ol. 
ricini—a metimes grateful. Prolonged ulceration must 
be trea gN ccording to the type of ulcer, whether dendritic 
Oey?) ) or septic. The general health must be attended 
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to; quinine, valerian, salicyclic preparations, e.g., salicylates, 
aspirin, &c., are useful. 

In herpes ophthalmicus the skin may be treated with 
cocain ointment (1 per cent.) and dusted with starch powder. 
Quinine is generally given internally and aspirin to relieve 
the pain. The patient should be kept in bed during the acute 
stage. 

Superficial Punctate Keratitis is an uncommon condition 
allied to herpes febrilis, and, like it, usually associated with 
influenza or catarrh of the respiratory tract; but no vesicles 
are formed. It commences as an acute conjunctivitis. At 
this stage, or after it has passed off, groups or rows of super- 
ficial, slightly raised, grey dots are seen scattered over the 
cornea, least at the periphery. They may or may not stain 
faintly with fluorescein. They remain unchanged for months, 
but gradually disappear. The disease affects one or both eyes 
usually in young people. 

Treatment as for herpes. 


In acne rosacea, generally in elderly women, keratitis associated 
with much irritability and Jacrymation may occur. In addition 
to slight muco-purulent conjunctivitis (vide p. 149), greyish white 
infiltrates and small ulcers appear in the cornea. They are very 
intractable and frequently recur. In severe co. is also 


iritis. 

The local treatment should be similar to t 
keratitis, and calomel insufflation gives 
essential treatment is that of the skin con 
with suitable diet, alone ensures freed 


Interstitial Keratitis Sy 1GYRiynatous Keratitis) is a 
deep keratitis usually HEN ildren between the ages of 
five and fifteen, the subjec)Sf congenital syphilis. It is 


\Dr ‘phiyctenular 
esults ; but the 
h, which, combined 
om relapses. 
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commoner in girls than S. 
After slight irritatiy€xymptoms, with some ciliary con- 
gestion, one or mo patches appear in the cornea, near 


the margin or tow the centre (Plate VII., Fig. 1). If they 
are near the mrg they push forwards towards the centre ; 
if at the centge, Others appear and fuse, until finally the whole 
cornea look&Xistreless and dull. Minute examination shows 
that th ches are in the deep layers and are made up of 
denseXWots and fine streaks. In two to four weeks the whole 
corns hazy with a steamy surface, giving a general appear- 

like that of ground glass. Denser spots can always be 

in the general mist. In the severest cases the whole 


PLATE VII. (To face v. 226.) 


Fig. 1.—Interstitial keratitis, showing general infiltration of the cornea 
with vascularisation at the periphery, especially above (“salmon 
patch ”). 


Fig. 2.—Episcleritis. 
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cornea becomes quite opaque, so that the iris is hidden ; as a 
rule the iris can be seen dimly. 

Meanwhile vascularisation has occurred. It is of deep 
type (vide p. 88), consisting of radial bundles of brush-like 
vessels. The larger marginal plaques may be very vascular ; 
as they are covered by a layer of hazy cornea, their bright 


scarlet is toned down to a dull reddish pink (“ salmon 


patches”). The separate vessels can only be seen by magni- 
fication. The small salmon patches are often crescentic ; 
when larger they are sector-shaped. The opacity extends a 
little beyond the vessels, which seem to push the opacity in 
frontof them. Inthe acme of the condition the vessels run in 
radial bundles almost, but seldom quite, to the centre of the 
cornea. Vascularisation is probably brought about for the 
supply of protective substances which cannot reach the cornea 
by the normal process of diffusion. There is often a moderate 
degree of superficial vascularisation, greater in some cases 
than in others, but never extending far over the cornea. The 
conjunctiva may be heaped up like an epaulette at the limbus, 
so that some slight resemblance to phlyctenular keratitis may 
be seen. Indeed, it is probable that these patients are both 
syphilitic and “ strumous.” 

After the disease has reached its acme it commences to 
subside. The cornea clears from the margin towards the 
centre, which may long remain hazy, though it 
clears, except in the worst cases. As the cloudines appears 


the vessels become obliterated, but though rege ‘ 


blood they remain permanently as fine op lines; they 
can be demonstrated only by magnification Aer with oblique 
illumination or more definitely by OQ rect method (vide 
p- 119). The cornea should be exar in the dark room 
by oblique illumination with a corp loupe, when the vessels 
will be seen as grey lines on a blæk background. It should 
then be examined by the direg@method with a + 20 D lens 
behind the mirror. The f the pupil is brought into 
focus, and then either ~ d is withdrawn slightly or plus 
lenses are added, th (D) being kept still, until the cornea 
isin focus. The vesSels)will then be seen as black lines against 
a red background Ca The characteristic radial course and dis- 
tribution (vide @WS8, Fig. 72) affords permanent proof of 
previous ocey ce of interstitial keratitis, and is important 
evidence N genital syphilis. 

Nht of the disease vision may be reduced to finger- 


At th 
countar hand movements, and there is much lacrymation 
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and reflex blepharospasm. Very mild cases are met with in 
which the patches of cloudiness are thin, scarcely vascularised 
at all, and clear up quickly. In the marginal type the opacity 
may be limited to a sector. 

The surface very rarely becomes ulcerated. It is frequently 
stippled, steamy, and slightly uneven, and this condition may 
persist. In the worst cases the cornea may be enormously 
thickened and gelatinous in appearance. The impression 
given is that the cornea is very ectatic, and that the eye is 
in a hopeless condition ; it will probably clear up well with 


to the deeper layers of the substantia propri 0). #, epithelium ; 

B.m., Bowman’s membrane; S.p., ais 4 propria; D.m., Des- 

cemet’s membrane with endothelium. x 
useful vision. In no case must OR be removed on account 
of interstitial keratitis. AN 

Interstitial keratitis is @}ùost invariably symmetrical, 

though an interval of thrgppr more weeks usually intervenes 
before the onset in th€}écond eye. Rarely the interval is 
several months or NS ars. The acute stage lasts at least 
six weeks and m N tend to several months. The clearing 


of the cornea Er many weeks or months, but not much 
ager os e expected after eighteen months. Delayed 


Fic. 139.—Section of interstitial keratitis, ee an confined 


interstitia ae} atitis, i.e., in patients over thirty, occasionally 
occurs, is more liable to be unilateral; it is often very 
sev SN nterstitial keratitis in acquired syphilis i 1s uncommon 
thos 


probably not so rare as is generally thought ; it is also 
erally unilateral: several cases have been reported in 
h the primary lesion has been on the lids or face, and the 
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keratitis has been limited to the same side. Most of the 
reported cases have occurred about two years after the primary 
sore, but the interval may be much shorter or longer. 

There is evidence of relatively high mortality among the 
children of mothers who have had interstitial keratitis. 

In some cases interstitial keratitis follows an injury to the 
eye, such as a blow or operation, e.g., tenotomy. I have seen 
it follow an attack of phlyctenular conjunctivitis. Apparently 
the injury acts as an exciting cause in a subject naturally 
prone to the disease, usually a congenital syphilitic. 

Pathology. —Microscopy during life with the slit-lamp shows 
haziness (“‘ bedewing ”) of the epithelium, probably due to 
oedema, cloudy opacities in the deep layers of the substantia 
propria, and thickening of the cornea. Folds of Descemet’s 
membrane and precipitates on the posterior surface sometimes 
appear at a very early stage. Later, deep vessels of charac- 
teristic distribution are seen. Resolution is accompanied by 
definite thinning of the cornea. 

The rare cases of interstitial keratitis which have been 
examined anatomically show that the infiltration of the cornea 
is almost entirely limited to the deeper layers lying immediately 
anterior to Descemet’s membrane (Fig. 139). 

It has been pointed out that corneal conditions which are 
secondary to conjunctivitis are superficial. Similagly deep 
keratitis is secondary to disease of the uveal Thus, 
in tubercle of the iris (q.v.) it is not uncomm the late 
stages to meet with an interstitial keratitis mentally the 
same as in congenital syphilis. TRO omical investi- 
gation has shown that in the latter ae e uveal tract is 
profoundly affected. Thus, it is t for a considerable 
degree of iritis to be present. a ade there is severe 
cyclitis, as shown by the Ree i precipitates (“keratitis 
punctata,” vide p. 262) on theppack of the cornea. Not infre- 
quently there is choroiditis. Kine pupil of the unaffected eye 
is dilated and the periphe the fundus carefully examined, 
patches of anterior ch itis will not uncommonly be found. 
All these facts su the view that the disease is funda- 
mentally a uveitis,“efid that the keratitis is secondary, t.e., 
merely ENA Clinically it masks the uveitis, which 
is thus liable 4Y? overlooked, and hence the disease is calléd a 
keratitis.< very important to realise the true pathology, 
since nse must be directed to avoiding the deleterious 
results\of iridocyclitis rather than those of keratitis. 

Noy obable that anaphylaxis plays some part in the patho- 
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genesis of interstitial keratitis (Wessely, von Szili), and may 
account for the occurrence, after a latent period, of the disease 
in the second eye. 

Attiology.—tIt has already been stated that nearly all cases 
which are not obviously secondary to tubercle of the iris, &c. 
—and these are rare—are due to congenital syphilis. Many 
surgeons, however, consider that interstitial keratitis is not 
infrequently due to tubercle. Owing to the importance of 


Fie. 141. 


Fig. 140. 


SIF OIJ 
Fre. 142. Fie. 143. 


Fig. 144. OR Fie. 14 


Fres. 140 to 145. l inson’s teeth. 
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diagnosing congenital syphil&)n doubtful cases the principal 


signs of this complaint maybe enumerated. 

(1) General feature Srominene of frontal eminences, 
flatness of the brida e nose, breadth of face, stupidity or 
undue precocity,¢ ess. 

(2) Hutchins} teeth (Figs. 140-145). There is nothing 
characteristigjn the first dentition. In the permanent teeth 
only two, A% upper central incisors, are to be relied upon, 
but the r incisors and first molars are often deformed. 
wcteristic change in the central upper incisors appears 
d upon defective formation of the central lobe (Figs. 
144, 145). Soon after eruption this lobe wears away, 
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(Fig. 140). If the cause has acted so intensely as to prevent 
the development of the central lobe, there is, instead of a 
notch, a narrowing and thinning of the cutting edge as com- 
pared with the crown, and this according to its degree produces 
a resemblance to a screwdriver or peg (Figs. 142, 143). The 
teeth are too small in every dimension, so that the incisors are 
separated from one another by considerable spaces. In 
extreme cases all the incisors are peggy and much dwarfed. 
The changes are usually symmetrical, but Fig. 144 shows one 
tooth typically deformed and the other normal. 

(3) Linear cicatrices, relics of former rhagades, are met 


Fra. 146.—Arcus senilis. & 


with at the angles of the mouth. en on the hard or 


soft palate or elsewhere in the m point to antecedent 
syphilitic ulcerations. Le 
(4) Shotty, painless, lymphatey 
especially in the posterior Uae 6. 
(5) Hard periosteal pees pest found upon the shins, and 
chronic synovitis of INO , especially the knee joints, may 


be present. 
| Evidence of acagiifsyphils may be sought in the parents. 
| In cases of doubt, He Wassermann test should be applied. 

| As already? tioned, interstitial keratitis also occurs in 
acquired s is, and it has been attributed to malaria, 
myxcedey rypanosomiasis, &c. It frequently occurs in 
foxhoude’and other highly-bred dogs, and I have seen it in 
OS ae the thyroid gland has been removed. 

M ment.—Īt is usual to order antisyphilitic remedies, but 
k 
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ands are felt in the neck, 
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it is doubtful if they have any influence over the course of the 
disease, partly because the cornea is non-vascular. Mercury 
inunctions, or powders or pills of mercury combined with 
chalk and ipecacuanha or perchloride of mercury may be 
given. Iodide is best administered in children in the form of 
syrup of iodide of iron, and may be combined with syrup of 
phosphates as a tonic. Salvarsan and its substitutes have 
proved disappointing. The administration of thyroid gland 
has proved serviceable in some cases. Cod liver oil or maltine 
may be used when there is a tuberculous element about the 
condition, and in all cases general hygienic régime must be 
instituted. 

Local treatment consists in guarding against the evil effect 
of the uveitis which is an invariable accompaniment of the 
disease. Atropin is ordered as a routine measure, with the 
double purpose of keeping the ciliary body and iris at rest 
and preventing the formation of posterior synechie. There 
is often great difficulty in getting the pupil to dilate, probably 
owing to defective penetration of the drug through the diseased 
and vascularised cornea. Hot bathings or radiant heat should 
be used frequently in the acute stage. In obstinate cases 
with much lacrymation and blepharospasm, especially if the 
pupils will not dilate with atropin, leeches applied to the 
temple do good (vide p. 258). Smoked glasses ar ordered. 

In later stages the means used for clearing SY | cicatrices 
(ùide p. 200), depending essentially upon im ng the lymph 
flow through the cornea, are also ha the opacities 
of interstitial keratitis. Prolonged yellow oxide of 
mercury ointment, combined with ee in the earlier stages, 
is commonly made: it should b massaged into the eye. 

Other forms of deep eS. , the central deep kera- 
titis of adults, senile margi “deep keratitis, sclerosing 
keratitis (vide p. 243) occut; 


Keratitis profunda is Yne given to a central deep infiltra- 
tion of the cornea ON nite origin. Such a condition occurs 
after contusion 0 eye, and in this case usually clears up 
rapidly. In othde opie a deep grey opacity, seen on magnifica- 
tion with the Jeupé to be composed of dots and striæ, occurs in 
the centre o G cornea in adults. There is little irritation, and 
very littl any, vascularisation. It begins to clear up ‘after 
four t ht weeks, but may leave permanent diffuse opacities. 
It h NS: attributed to cold; malaria, and other causes. It 
— be treated with the same local remedies as for interstitial 
tis. 


en 
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Keratitis marginalis profunda occurs rarely in old people, com- 
mencing as a greyish yellow infiltration, one or two millimetres 
broad, continuous with the sclera. It is usually limited to the 
upper part of the cornea, but occasionally forms a complete ring. 
The slight irritation subsides in a week or two, leaving a permanent 
opacity, resembling arcus senilis, but unlike it, continuous with 
the sclerotic. 


DEGENERATIVE CHANGES IN THE CORNEA 


Arcus senilis is a fatty. degeneration of the cornea met with 
in old people (Fig. 146). It commences as a crescentic grey 
line concentric with the upper and lower margin of the cornea. 
The extremities of the crescents finally meet, and an opaque 
line, thicker above and below, is formed completely round the 
cornea. It is characterised by being separated from the 
margin by a narrow line of comparatively clear cornea. It is 
sharply defined on the peripheral side, fading off on the central. 
It is never more than about 
l mm. broad, and is of no 
importance, either from the 
point of view of vision or of 
the vitality of the cornea. 


Arcus juvenilis is exactly 
similar to arcus senilis, but is 
a rare condition found in 
children. Even arcus senilis 
may develop at a compara- 
tively early age, but the 
juvenile condition is probably 
congenital. It is of no im- 


Lae a yap tween Fia. -—Band-shaped opacity of the 
Magsnostic teature o o mea, from an eye with iridocyclitis. 


these opacities is the presence 
of a line of clear cornea nelo them and the limbus. This is 
occasionally found in old >À sing keratitis, but in this case the 


opacity is usually locagli o some one part of the cornea and 
extends farther towatds fle centre. 


Band-shaped Qpacity (Syn.—Transverse Calcareous Film 
Zonular Opacity his is a common condition in old, blind, 
shrunken eyeg b is due to defective nutrition and exposure. 


and oute $, and progressing until it forms a continuous band 
across Ne ornea (Fig. 147). Near the corneal loops, just inside 


the 4 , the cornea is generally relatively clear, as in so many 


S 


It lies ie KN? the interpalpebral area, commencing at the inner 
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degenerative conditions ; probably owing to the better nutrition 
close to the blood-vessels. The condition is due to hyaline 
degeneration of the superficial parts of the substantia propria, 
followed by the deposition of calcareous salts. 

As a rare condition it is found in otherwise healthy eyes, some- 
times as a horizontally oval area in the palpebral fissure, usually 
in both eyes. 

Treatment.—In the rare form last mentioned, improvement of 
vision may be obtained by scraping off the opacity, which is 
usually calcareous and quite superficial. In the common form 
the eye is blind, and nothing remains but to remove it if it is 
painful or unsightly. 


Other Degenerative Changes are frequently met with in 
old leucomata, anterior staphylomata, and so on. They 
consist of hyaline degeneration, calcification, &c. Such scars 
are liable to a serious form of ulceration (vide p. 218). 


Rare degenerative conditions are nodular and reticular (grill or 
lattice- Jike) opacities. They occur as a familial disease, usually 
picking out the young males of a family and commencing at about 
the age of ten or twelve. Opaque 
dots or forked lines appear under the 
epithelium in the centre of the 
cornea and slowly increase in number, 
but never invade thaķing of cornea 
close to the mar ach here is little 
inflammatory r D, and the cause 
18 nano <Q is gradually 
obscured a reatment is of little 
avail. lave seen grey moss- 
er like ies, apparently of similar 

nagumZ with the same distribution 

Fie. 148.—Senile marginal į Ki cornee of elderly people. 

atrophy (Koby). gprinination with the slit-lamp shows 
that some of these cas ave thickened corneal nerves and 
nodular swellings of | oc -endings. Others show folds or 
ruptures of Bowmé aembrane. 

Senile margin hy, in which a gutter forms in the periphery 
of the cornea i t e situation of an arcus senilis, occurs rarely in 
one or ee of old people. The gutter may become ectatic 


(Fig. S 
ECTATIC CONDITIONS 


KO already been stated that ectatic conditions of the 
ea may result from inflammation, viz., keratectasia (vide 
94), and anterior staphyloma (vide p. 197). Two forms of 
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ectasia of non-inflammatory origin are known, viz., kerato- 
conus and keratoglobus. 

Anterior Staphyloma is a protuberant cicatrix arising 
from a prolapse of the iris; it may be partial or total (Fig. 
197). It may follow a perforating wound, but is usually due 
to perforation of an ulcer, especially such as is caused by 
ophthalmia neonatorum. The primary protrusion occurs at 
the moment of prolapse. Cicatrisation follows, and in the 
case of small prolapse may lead to flattening of the scar. In 
other cases of small, and in all cases of large, prolapse the con- 
traction of the scar tissue is insufficient to bring this about, 
and the soft cicatrix yields to the normal intraocular pressure. 
Generally the prolapse of the iris leads to blocking of the 
angle of the anterior chamber, the intraocular tension rises, 
and the cicatrix yields still more, or if it was previously flat, 
secondary protrusion takes place. 

Partial staphylomata are usually conical, rarely hemi- 
spherical; they usually extend to the margin on one side. 
Total staphylomata are usually hemispherical, rarely conical. 
There is invariably a rim of cornea around the pseudo-cornea, 
this rim being well nourished by the peripheral blood vessels 
and never necrosing through ulceration. The thickness of the 
staphyloma varies very greatly in different cases, and often in 
different parts of the same staphyloma. In the laftAr bands 
of cicatricial tissue develop, while the interm®) parts 


` project; in this manner a racemose staphylo s produced. 


Owing to the rise of intraocular tension t hole eyeball 
expands, especially in children, in whom tl ls are relatively 
plastic. If the lens has not been e when the ulcer 
perforated, as sometimes happens, it 1 ened, the expansion 
of the ciliary ring causing stretchig of the suspensory liga- 
ment. Owing to contact of the 1@*with the inflamed cornea 
after perforation the anterior @psular cells of the lens often 
proliferate and form an ante€y capsular cataract (q.v.). The 
high intraocular pressure auses cupping of the optic disc. 
The pseudo-cornea igfyytned by organisation of the exudates 
on the surface of Sy anse iris. It consists of fibrous 
tissue covered by epithelium, and lined by rarefied iris pigment 
epithelium. A hichation on the anterior surface is often 
very thick a idermoid ; the fibrous tissue often undergoes 
degeneratityS The anterior chamber is obliterated in total 
staphyloky while the posterior chamber is enormously 
enlargeN, and filled with yellow albuminous fluid. 
> słght is always diminished, and in total staphyloma is 
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reduced to perception of light or total blindness. The eye 
may project between the lids, so that a xerotic condition is 
set up and atheromatous ulcers may form. Ectropion of the 
lids may occur mechanically. The tension is raised, either 
as the cause of the protrusion, or as a result of the blockage 
of the angle of the anterior chamber (Chap. XIV.). This may 
lead to pain. The staphyloma may be so thin that rupture 
occurs on the least injury, and may be several times repeated. 

Treatment.—Total anterior staphyloma is best treated by 
excision of the eye, with or without the insertion of a glass 
globe in Tenon’s capsule. Patients will often prefer to keep 
the eye if it is painless and not too disfiguring. 

Various methods of ablation, in which the anterior part of 
the eye is removed and the contents scooped out, have been 
devised as an alternative for excision. They give a movable 
stump on which to set an artificial eye, but they are open to 
the objection that they are not entirely free from the danger 
of causing sympathetic ophthalmia (q.v.). 

Treatment of partial staphyloma is directed to obtaining 
flattening of the cicatrix, preventing or relieving increased 
intraocular tension, and improving sight. The attempts which 
should be made at the early stage have already been described 
(vide p. 207). Iridectomy is sometimes advisable with a view 
to improving vision and preventing or the Niom (9.v.). 
It cannot be performed at the site of the se&phyloma, since 
there is no anterior chamber here, but m e done over the 
clearest part of the cornea. 

Keratectasia differs from anterio hyloma in that the 
iris takes no part in it. Its causaty and prevention have 
already been discussed (vide p. . Sometimes the whole 
cornea expands, producing a &ondition which is almost iden- 
tical with the keratoglobus (@ée p. 237) of infantile glaucoma, 
though due to a different@puse. When it is fully developed 
treatment is useless. 

Keratoconus (SUS nical Cornea) is probably due to a 
congenital weakn the cornea, though often it only mani- 
fests itself aftet erty. The cornea is thin and weak near 

enr, bulges forwards more and more ; 

ays slightly below the centre. Sometimes it 
chronously with the arterial pulse, and this may 
cau ibjective apparent pulsation of the objects looked at. 
The\Qwtsation may be demonstrated with Schiétz’ tonometer. 

The cornea is at first perfectly transparent, and vision is 
5> ired through the protrusion and alteration in curvature. 
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If advanced the conical shape is easily recognised in profile. 
In the less advanced cases distortion and diminution in the 
size of the corneal reflex over the centre is the chief guide. 
These changes are best seen when the reflex from a large flat 
disc painted with broad concentric black and white lines 
(Placido’s disc or keratoscope) is observed through a hole in 
the centre of the disc, or when the cornea is examined with the 
ophthalmometer. With the ophthalmoscope mirror at a dis- 
tance of 1 metre a ring of shadow concentric with the margin is 
seen on the red reflex, altering its position on moving the mirror. 
It is due to a zone through which few rays pass into the ob- 
server's eye owing to the emergent rays on the central side being 
convergent whilst those on the peripheral side are divergent. 
The patient becomes myopic, but the error of refraction 
cannot be satisfactorily corrected with glasses owing to the 
hyperbolic nature of the curvature. The condition is almost 
invariably bilateral, though frequently more advanced on one 
side than the other. It may be extremely slight and very 
slowly progressive, or the reverse. In the later stages the 
apex shows fine more or less parallel striæ, anastomosing at 
acute angles, best seen with the slit-lamp ; and also discrete 
opacities which become confluent. A brownish ring, probably 
due to hemosiderin, may form in the epithelium encircling the 
cone (Fleischer’s ring). Sometimes there are ruptures in 
Descemet’s membrane. Ulceration, rupture of gN omen 
increase of tension, and so on, do not occur. N 
Treatment.—In the early stages every effort d be made 
to improve vision with glasses and the 
carefully watched. Various methods h 
stop the process. Miotics are pro 
treatment is cauterisation of the apexwfth the actual cautery. 
The cauterisation at the extrengyhpex must be deep, and 
t 


perforation here has been advoggtèđd. The latter procedure is 
not without danger to the N the formation of a corneal 


ess should be 
een adopted to 
useless. The best 


fistula, anterior synec ection, &c. Some operators 
remove a small wedge-shy}péd slice from the thickness of the 
cornea at the apex. is more difficult to perform and does 
not give better resiz on the whole than the cautery. The 
scarring from cayéeisation is much less than might be antici- 
pated, but it PN be advisable to do an optical iridectomy if 
vision is $ r bad. Anterior sclerectomy (trephining) has 
been pe d for conical cornea, but without advantage. 
Karatogtobus is the hemispherical protrusion of the whole 
COEN hich is met with in infantile glaucoma (q.v.). 


ad 
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SYMPTOMATIC CONDITIONS. 


_ There are many pathological conditions of the cornea which 
are merely evidence of disease in other parts of the eye or 
of extension of disease. Some are often described as true 
diseases of the cornea, notably as forms of “ keratitis.” This 
involves a wrong principle and a misuse of terms which can 
only lead to confusion. Since it is of great importance to 
distinguish these conditions from primary affections of the 
cornea, both from the points of view of diagnosis and treat- 
ment, it will be well to review the more common here. 

In glaucoma there is nearly always uniform diffuse bluish 
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Fig. 149.—Cidema of the cornea a SRI ‘keratitis,’ from a 
glaucomat (x 60). 


oy due to alterations in the refrac- 
tive conditions of the coxMebl elements, brought about by the 
increased ape : ure, and not to any gross patholo- 
gical change. it ondition persists the cornea becomes 
hazy througho this haziness, unlike the former, does 
not aa HAD Ee when the intraocular tension is 
relieved. Grp there is definite cedema, due to the impedi- 
ment whh* prolonged tension causes to the diffusion of 
inca manifests itself first in the epithelium, which 
bec steamy and stippled. Sections show that this is due 

mulation of fluid in and between the cells, especially the 
$ i cells (Fig. 149). Fluid also accumulates between the 


O 


haze of the whole cornea. 
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lamellee and around the nerve fibres. If the cedema lasts for 
a very long period, as in eyes blinded with absolute glaucoma, 
the epithelium may be raised into vesicles or bullae (vesicular 
or bullous “ keratitis ”). The evidence of prolonged tension 
makes it easy as a rule to distinguish this condition from 
herpetic vesicular keratitis; moreover the vesicles or bulle 
have firmer epithelial walls and show less tendency to burst. 

Nearly allied to bullous “keratitis” is the formation of 
epithelial threads, which adhere to the cornea by one end, 
while the other, which is often club-shaped, hangs down free. 
This is commonly called filamentary “ keratitis.” It occurs in 
the same conditions, t.e., usually associated with glaucoma, 
but it may be seen rarely without any apparent cause in cases 
of the herpetic type. ; 

Keratic precipitates, usually badly termed “ keratitis punc- 
tata” or “k.p.” in England, are often deposited upon the 
back of the cornea in cyclitis and irido- 
cyclitis. The greatest care must be taken 

| not to overlook them, since they may be 
almost the only objective .sign of serious 
disease. They may be on the back of a 
clear cornea or the deeper layers may be 
infiltrated as a result of the iridocyclitis ; 
thus, they are not uncommon in interstitial mg. 15 
ie . IG. 150. 
keratitis. Their appearance and nature opaci 
will be described in discussing their cause nez 
(vide p. 262). 

Opacities of the cornea are often secon- 
dary or symptomatic. Such are the g 
or white, usually tongue-shaped n l opacities which 
follow scleritis. Owing to their ręeħblance to the sclerotic 
they are called sclerosing “ terati (vide p. 243). 


Striate 
of \the cor- 
wing sec- 
the cornea 


e for extrac- 
n of cataract. 


®© 


Many are not truly congenit, it are due to injury received at 
birth. Birth injury of th ea takes the form of temporary 
diffuse opacity due to G tia, or of permanent linear opacities 
due to ruptures of DEG 1et’s membrane. 


Congenital opacities of vario jnd, are sometimes met with. 


Striate opacity Ggcurs in various forms. The commonest 
form is that segywatter operations upon the globe in which a 
peripheral n has been made, as in cataract extraction. 
Here, wł NS. section is above, delicate grey lines run down 
vertically Ytom the wound and may. pass completely across 
heya (Fig. 150). They can be seen clearly only by 
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magnification. They disappear spontaneously as the wound 
heals. They are due to slight folding of the cornea, whereby 
Descemet’s membrane and the adjacent lamellae become 
wrinkled. Radial striz are seen around wounds or ulcers ; 
they are partly referable to the same cause, partly to disten- 
sion of the interlamellar spaces by oedema. The fine hatching 
which is seen around ulcers and sometimes after tight bandag- 
ing are to be referred to similar causes. 

Opacities of the cornea may be due to improper treatment. 
One of the commonest is due to deposits of lead salts upon an 
abrasion or ulcer. An insoluble, densely opaque white film is 
precipitated and adheres very firmly. The spot is sharply 
defined and looks like white paint. Probably the deposit is 
always thrown off eventually, but a very long time may elapse. 
An attempt should be made to scrape it off, but it 1s wisest 
never to use lead lotions at all in the treatment of any affec- 
tions of the eye. They can always be replaced by equally 
efficient substitutes. 

Pigmentation of the cornea may also occur from improper 
treatment. Prolonged use of silver nitrate as a paint or in 
the form of drops is followed by dark brown staining of the 
conjunctiva and slight staining of the cornea. The condition 
is called argyrosis (vide p. 187), and in the conjunctiva is found 
to be due to impregnation of the elastic fibreg with metallic 
silver ; in the cornea Descemet’s membrane tained. It is 
permanent; hence silver solutions, i ing protargol, 
argyrol, &c., should never be ordered 3 ops or for use at 
home, at any rate without stringent 1 ctions. 


Blood in the cornea is rare. Itn ccur as a bright red spot 
quite superficially at the margir æ a greenish or rusty stain 


over the whole surface. In ne ‘er case it is derived from blood 
in the anterior chamber, assoqay d with high tension—a relatively 


infrequent combination (vg p. 411). 
Tumours of the corne ‘called, are probably always secondary 


extensions, most RNs, y from the conjunctiva, the limbus 
being a serra Oe tion for these growths (vide p. 187). 


CHAPTER XII 
DISEASES OF THE SCLEROTIC 


REDNESS of the white of the eye is caused by a variety of 
conditions. The commonest is conjunctivitis; the next 
common some inflammation of the anterior part of the uveal 
tract, viz., the iris and cilicry body. Some of the distinctive 
characteristics of the redness in conjunctival and ciliary 
inflammation have already been pointed out (vide p. 80). 
Redness of the white of the eye may also be caused by inflam- 
mation of the sclerotic, and it is a frequent error among 
beginners to ascribe the other forms to this disease. It must 
therefore be borne in mind that episcleritis and scleritis are 
relatively uncommon. 


INFLAMMATION OF THE SCLEROTIC 
Two forms of inflammation of the sclerotic are Seite! 


superficial or episcleritis, and deep or scleritis. might 
equally well be considered mild and severe for the same 
disease, but the distinction is convenient clipy since they 
usually differ in the course they take. 

Episcleritis is an inflammatory affegtxaVof the deep sub- 
conjunctival connective tissues, jacking the superficial 
scleral lamellæ. A circumscribed Guile which may be as 
large as a lentil, appears usually Nwo or three millimetres 
from the limbus (Plate VII., Ei@2). It is hard, immovable, 
and very tender, the conjun moving freely over it. It is 
traversed by the deeper Nit eral vessels, and therefore looks 
violet, not bright rec Or extremely chronic, never ulcer- 
ates, and may be i es tere but more frequently leaves 
a slate-coloured SBF behind, to which the conjunctiva is 
adherent. The yea and uveal tract rarely participate in 
the inflammaty 

There r little or no pain, but usually there is a feeling 


of say and tenderness on pressure, and severe “ neu- 
E 


ralgia Ats\often complained of. The nodule becomes gradually 
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absorbed in the course of days, or, more frequently, weeks, 
but during the process of absorption, or soon after, fresh 
nodules of the same type arise. In this manner the disease 
| may drag on for months. Both eyes are frequently affected. 
| In the worst cases the disease extends into the deeper parts 
| of the sclerotic, and thus passes almost imperceptibly into 
scleritis. 

Anatomically dense lymphocytic infiltration of the subcon- 
junctival and episcleral tissues is found. 

Rheumatism and gout are commonly indicated as the chief 

| causes of episcleritis. A history of acute rheumatism is 

rarely obtained ; more commonly there has been well marked 

“ muscular rheumatism,” which is to be ascribed to septic 

absorption (vide p. 263). Tuberculous or syphilitic patients 

seem predisposed, and almost invariably there is some cause 

of general debility. It is commonest in elderly people (ct. 
Scleritis), and in women. 

Treatment.—General treatment is of more avail than local. 
Even in cases in which no history of rheumatism can be 
elicited, salicylic preparations—salicylates, salicin, aspirin 

—seem to do good, and should be tried. If they fail resort 
should be had to iodides. Diaphoresis by pilocarpin injections 
and vapour baths does good in some cases, and inunctions of 
mercury are useful apart from syphilitic infection. 

The most useful local treatment is massage\by the finger 
applied to the upper lid. A simple boric tient may be 
| used or a weak yellow oxide of mercury iment, but strong 
| stimulants can rarely be borne. In & more severe cases 
| warm compresses, dionin, and leech the temple should be 

employed. In the worst cases omnes current, scarifi- 
cation or superficial cauterisat indicated. Every effort 
must be made to build up the constitution, and success often 
depends upon these measutey. 

Scleritis is rarer than Gigcleritis. There are usually nodules, 
or a single nodule, & e area affected is much less circum- 


scribed. The swaW? is at first dark red or bluish, later it 
| becomes pale iO and semitransparent, like porcelain. It 
| may extend Kips y round the cornea, forming a very serious 
condition, wn as annular scleritis. Scleritis differs from 
episclerifaNn that the cornea and uveal tract are involved, 
some ot but more cyclitis and anterior choroiditis being 


PER There is no ulceration, but much absorption, so 
asthe sclerotic is thinned, a dark purple cicatrix being 


t, 
gine which is often too weak to withstand the intraocular 
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pressure, so that ectasia follows (ciliary staphyloma). In many 
cases of diffuse deep scleritis hard whitish nodules develop 
in the inflamed zone. They are the size of a pin’s head and 
lie beneath the conjunctiva, all at about the same distance 
from the corneal margin; they disappear without disinte- 
erating. 

Anatomically scleritis is the same as episcleritis, but extends 
deeper ; there is dense lymphocytic infiltration of the sclera, 
the lamellæ being separated by cords of cells. 

Both eyes are usually affected. Young adults are the most 
common subjects (cf. Episcleritis), and women more often 
than men. The causes are obscure, but of the same type as 
in episcleritis. It is often associated with disturbance of 
menstruation. 

Scleritis is most serious on account of its sequelæ and com- 
plications. Uveitis of some kind is 
probably an invariable accompani- 
ment. It is uncertain whether it 
may be a result or a cause of the 
scleritis; most probably it is 
neither, but both are due to a 
common cause. This cause is prob- 
ably the absorption. of toxins from 
some septic focus. It is often diffi- 
cult or impossible to find the focus, 
but special attention should be 
directed to the nasal sinuses and 
generative organs, the latter especially in 
cases the alimentary canal is probably a 
the drugs which have been found 
chiefly by disinfecting the erg act. In some cases 


the disease is undoubtedly tuber is and in others syphi- 
litic. Stock has produced sclexjtt§ sclerosing keratitis and 
lesions in the uveal tract Se intravenous injection of 
tubercle bacilli in rabbits e is little doubt that tubercle 
plays a larger part in dis of these structures in man than 
has hitherto been rece Ciliary staphyloma leads to 
| distortion of the gloke/ and vision is impaired by it and by 
the many deletes effects of the uveitis. Secondary 


glaucoma, ofte ows. re 
| Apart fro ese complications scleritis nearly always 
extends cornea, causing sclerosing keratitis (Fig. 151). 


An opaqity develops at the margin of the cornea near the 


goleni odule. It is approximately triangular or tongue- 
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shaped, the rounded apex being towards the centre of the 
cornea. Similar opacities may develop farther from the 
margin and even at the centre. The opacities are grey or 
greyish yellow, becoming denser until they exactly resemble 
the sclerotic—hence the name. They are indeed due to 
changes in the substantia propria, which is embryologically a 
specially differentiated part of the sclerotic. There is little or 
no vascularisation, and ulceration never occurs. Some clear- 
ing from the centre towards the periphery, as well as near the 
marginal corneal loops, occurs, but the densest parts usually 
persist as bluish clouds. The whole margin of the cornea may 
become opaque like the sclerotic, but the pupillary area almost 
invariably escapes. 

Treatment is the same as for episcleritis. When tubercle is 
suspected injections of tuberculin may be employed. Dionin 
and subconjunctival injections of saline, &c., have been 
recommended. Uveal complications must be treated with 
atropin, &c. (See Chap. XIII.) 

Gumma of the Sclerotic is uncommon.. It may be indistin- 
guishable in appearance from scleritis, or it may take the form 
of nodules of various sizes, situated near the limbus, extending 
backwards to the equator, or even giving rise to an annular 
scleritis. Gumma may spread to the interior of the eye or a 
gumma of the ciliary body may spread one and involve 
the sclerotic. Unless active antisyphilitic tr nt is adopted 
early and carried out thoroughly the eye is @¥ likely to be lost 
from uveal complications, ciliary staph a, or phthisis:bulbi. 

The diagnosis depends upon the hj , co-existing signs of 
syphilis, and the application of t assermann test. 

Tubercle of the Sclerotic Re the form of a scleritis, 
may be an extension from te njunctiva, iris, ciliary body, 
or choroid, or may be pry, forming a localised nodule 
which caseates and ulceygtes. It should be excised or scraped 
and the tissue exami tubercle bacilli. 

Annular Scleri 
of ordinary scler] 
is sometimes (kn. 


<q, @ys“ilready mentioned, may be a form 

NS: of gummatous scleritis. A severer type 

n as brawny scleritis and is characterised 

by a brownjsh*red, gelatinous-looking swelling surrounding the 
+ 


cornea < tending back towards the equator. It generally 


occurs d people and is fortunately rare, for it is little 
+ . nee 

ang to treatment. Some cases, but not all, give a positive 
Sermann reaction. 


Ulceration of the sclerotic is always secondary, either from 
thout or from within. Extension from the conjunctiva is almost 
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always due to tuberculous ulceration, rarely syphilitic. Exten- 
sion from within is almost always from the iris or ciliary body and 
is usually tuberculous in the case of the iris, syphilitic in that of 
the ciliary body. Ulceration of malignant growths which have 
perforated the sclerotic also occurs—sarcoma of the iris or ciliary 
body, glioma of the retina. All these conditions are rare. 

Blue Sclerotics.—The sclerotic is bluish in babies, but a much 
more pronounced blue coloration is sometimes seen in several 
members of the same family, is an hereditary condition, and 
persists throughout life. A curious and hitherto unexplained 
feature of these cases is that the patients in many of the families 
also suffered from fragilitas ossium. The sexes are about equally 
affected ; only those affected can transmit the disease. In a case 
examined microscopically the sclerotic was about one-third the 
usual thickness ; the cornea was also thin and Bowman’s membrane 
was absent. 


CHAPTER XIII 
DISEASES OF THE IRIS AND CILIARY BODY 


THE uncouth term uveitis has the merit of emphasising an 
important fact, viz., the close relationship which exists 
between the anatomically distinct parts of the uveal tract. It 
draws attention to the frequency with which inflammatory 
processes involve the tract as a whole, and are not strictly 
limited to a single part. This feature is particularly well 
exemplified in inflammation of the iris and ciliary body. 
Probably iritis never occurs without some cyclitis, nor, a 
fortiori, cyclitis without some iritis. The disease is called iritis 
or cyclitis according as the iris or ciliary body appears clinically 
to be the more affected. The same disposition is also seen with 
regard to the choroid, though in less degree. General uveitis 
is commonest in the more chronic types of inflammation, but 
it is probable that the ciliary body is often involved in many 
cases which we are accustomed to regard as pire choroiditis. 

For convenience of description it is best tegovsider diseases 
of the various parts of the uveal tract @parately, but the 
anatomical, physiological, and pathol 1 continuity of the 
parts can be scarcely too forcibly ted upon. 


INFLAMMATION OF ee te CILIARY Bopy 


Iritis—In order that iri 
attend it may be thor 


nd the special dangers which 
hly understood, it is necessary to 
arrangements of the iris and the 
pathological chan occur init. The iris is practically 
a diaphragm of vessels and unstriped muscle fibres held 
together by ch loose, spongy stroma. In its perpetual 
movements th@pupillary margin slides to and fro upon the 
lens caps The more the pupil is constricted the more of 
the po oe surface of the iris is in contact with the lens 


ca ;* when fully dilated the iris probably does not touch 
th s at all. 
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of the blood vessels, impairment of the capillary walls, exuda- 
tion of a highly albuminous lymph into the tissue spaces, and 
leuco- or lympho-cytosis. Owing to the extreme vascularity 
of the iris and the peculiar distribution of the vessels, and to 
the looseness of the stroma, these generic features of inflam- 
mation produce special results. Thus, simple hyperemia 
tends to cause the pupil to contract mechanically, on account 
of the radial disposition of the vessels. This is to some extent 
physiological, but is greatly increased under pathological 
conditions. The extreme vascularity and the looseness of the 
tissues causes an unusually large amount of exudation on the 
one hand and of swelling on the other. Owing to the greater 
albuminous content of the fluid its viscosity is increased so 
that it escapes into the anterior chamber and out of the 
anterior chamber by way of the filtration angle (vide p. 18) 
with greater difficulty. The iris, from being a partially wrung- 
out flat sponge, becomes a sponge full of sticky fluid. Hence 
its freedom of movement is greatly impaired, and the normal 
reactions become very sluggish or completely abolished. The 
fluid, too, contains deleterious substances which act as irri- 
tants; the nerve endings are stimulated so that the muscle 
fibres contract. In any case in which the sphincter and 
dilatator fibres are equally and uniformly stimulated the 
sphincter overcomes the dilatator, so that Beate ea of the 
pupil follows. 


It is easy now to understand the chief me @ritis The 


pupil is constricted, partly owing to hy 1a, partly to 
irritation ; the edge of the pupil is mark irregular, The 
reactions of the pupil are sluggish, aye to the same 
causes which induce constriction, D y to what may be 


termed water-logging. The lattexcd ition causes an altera- 
tion in the appearance of the rO The delicate iris pattern, 


instead of being clear and skprply defined, becomes blurred 
and indistinct (“muddy ? “or The colour undergoes con- 
siderable che vary ding to the condition of normal 
pigmentation. In a with little pigmentation, the 
blue iris becomes or yellowish green; brown irides 


show less iar ut become greyish or yellowish brown. 


In any case ¢ rison of the colour of the two irides will 


usually rev ome slight difference, for iritis is generally 
unilater Se the acute attack. 

As a Ww of the change in colour and blurring of the iris 
RaO e hyperæmia of the iris itself is not very obvious, 
S en itself in circumcorneal ciliary congestion (vide 
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p. 80). This is most marked if the ciliary body is seriously 
involved, but the conjunctival vessels are also frequently 
somewhat engorged, so that care is necessary in distinguishing | 
the condition from conjunctivitis. The secondary nature of 

the conjunctival congestion is shown by the relatively slight 
discharge : what discharge there is is chiefly lacrymal, never 
mucopurulent in the absence of actual conjunctivitis as a ` | 
complication. 

The iris is richly supplied with sensory nerves from the 
ophthalmic division of the fifth nerve. It is not surprising, 
therefore, that pain is a prominent symptom of acute iritis. It 
is not confined to the eye, though severe neuralgic pain is felt 
here, but is also referred to other branches of the first division 
of the fifth nerve, especially to the brow and parts supplied 
by the supraorbital and trochlear branches, but also to the 
cheeks‘and malar bone, and sometimes to the nose and teeth. 
It is worse at night. 

The albuminous exudates escape slowly into the anterior 
chamber and mix with the normal aqueous. If the ciliary 
body is much involved the aqueous itself is abnormally 
albuminous. The aqueous often contains leucocytes and 
minute flakes of coagulated proteid, seldom fibrinous net- 
works except in severe cases. It therefore becomes hazy, 
further interfering with a clear view of the iws and easily 
mistaken for haziness of the cornea, w oN usually not 


i 
involved. In very intense cases, especiall raumatic iritis 
with septic infection, large numbers ymorphonuclear 
leucocytes are poured out; these sin the bottom of the 
anterior chamber and form an hyp . Hypopyon is rare 
in simple iritis without perforat¢ the globe. Hyphema, 
or blood in the anterior chamlegrNefay also occur, but is rare in 
simple iritis. 


The abnormal mii aqueous impairs the nutrition 


of the endothelium wx? covers the back of the cornea. 
The cells become RN d may desquamate in places. The 
exudates tend to Ni to the more affected spots, forming 
keratic precipit Q ceratitis punctata ”). These are seldom 
present in simp iritis, but form a prominent feature of 
cyclitis, va roughly with the amount of cyclitis present. 
The m@y*albuminous the aqueous the more viscous it 
beco his viscous fluid filters out of the anterior cham- 
ber 1e filtration angle with difficulty. Hence there is a 
tendehcy for the fluid to be retained, so that the intraocular 
ion rises, The rise is minimal and of no serious import in 


© 
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cases of simple iritis—in fact, it is scarcely appreciable by 
clinical methods. If, however, the ciliary body is much 
involved, the albuminous constituents of the aqueous are very 
markedly increased, and rise of tension may be so great as to 
endanger the sight, requiring special attention. 

The exudates which are poured out by the iris and ciliary 
body are naturally most concentrated in their immediate 
neighbourhood. They cover the surface of the iris as a thin 
film and spread into, and often completely over, the pupillary 
area. In this manner the pupil may become “ blocked ” with 
exudates, a condition which very seriously impairs the sight 
of the eye. Moreover, the exudates tend to stick the iris down 
to the lens capsule, so that it becomes immovably fixed. 

If the patient is seen in the early stages and atropin is 
instilled the pupil dilates, though not so readily as a normal 
pupil, on account of the water-logging of the iris. By con- 
tinuous treatment the iris may 
be freed from the lens capsule 
and the pupil become com- 
pletely dilated and circular. 

The exudates, however, show 4 
a great tendency to become ~% 
quickly organised. This is par- Fie. 152. — Diagram of seclusion 
ticularly seen in most cases of and occlusion of son with 


seas p es bowing forwards ọf iris (“ iris 
iritis, less frequently in cyclitis;  } ombe”). pos 


when it is a very marked 4 

feature of the case the inflammation is of escribed as 
plastic. Ifthe exudates which bind the RAC) e lens capsule 
have not been already broken down they ne converted into 
fibrous bands which atropin is STO le to rupture. Such 
firm adhesions of the ae m o the lens capsule are 
called posterior synechie ( TUvexe pir together). When 
they are present a mydriati Does only the intervening 
portions of the circle of t ıpil to dilate and the pupil 
assumes a festooned ap (Plate VI., Fig. 2; Fig. 156). 
Even in the absence mydriatic minute inspection will 
generally show irr ties of the pupillary margin due to 
the synechiæ. Suc irregular pupil is a sign of present or 
past iritis. Fox@agnostic purposes homatropin should be 
instilled and K result confirmed by the appearance of the 
dilated p ANY wee to the contraction of organising exu- 
dates up AN e surface of the iris the retinal pigment epithelium 
may wed outwards over the pupillary margin. Patches 
of Neynint are then seen in this situation (ectropion of the 


ww 
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uveal pigment). Posterior synechize show some predilection 
for the lower part of the pupil in the early stages, probably 
owing to gravitation of the plastic exudates. 

In very severe cases of plastic iritis, or after recurrent 
attacks, the whole circle of the pupillary margin may become 
tied down to the lens capsule. The condition is called annular 
or ring synechia or seclusio pupille (Figs. 152, 155); it is one 


cyclitis commencing to cause phth bi. The iris is completely 
adherent to the lens capsule, ar Sle is retracted. There 
is a delicate inflammatory aS membrane (occlusio pupillz). 
There is also an anterior cap\yAr cataract, due to inflammation ; 
it contains calcareous deposft,as shown by the patch of dark staining. 
The ciliary body is dege ed and detached from the sclerotic at 


the posterior part. yV ina is completely detached and folded 
behind the lens. 


Fig. 153.—Total posterior synechia ( a wn a case of plastic irido- 
D 


of great danget Ys X eye (vide p. 271). In similar cases, 
wall dined if om has been neglected and the pupil not 
well dilate BP atropin at an early stage, the exudates in the 
pupillar a may also organise. A film of opaque fibrous 
BENS n fills the pupil; this condition is called blocked 
pupi E pupillæ (Figs. 152, 155). If there has been 
AN: cyclitis the posterior chamber (Fig. 1) also becomes filled 
exudates which may organise. They then tie down the 
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whole of the back of the iris to the lens capsule ; this condition ` 
is called total posterior synechia (Fig. 153). It leads to retrac- 
tion of the peripheral part of the iris, so that the anterior 
chamber becomes abnormally deep at the periphery, sometimes 
much deeper than in the centre. 

Iritis is most frequently mistaken either for conjunctivitis 
or for acute glaucoma. The points which distinguish it from 
conjunctivitis will be gathered from what has already been 
described. The error of mistaking iritis for glaucoma is the 
| most serious which can be made, more particularly because 

the treatment of the two conditions is diametrically opposed. 
| Dilatation of the pupil with atropin, which is urgently neces- 
sary in iritis, is the worst possible treatment of glaucoma 
(q.v.). At the cost of some repetition, the distinguishing 

features will be given here. 
| (1) In iritis the pupil is smaller than normal and irregular ; 
in glaucoma it is larger and oval, usually with the long axis 

vertical. 

(2) In iritis the intraocular tension is scarcely appreciably 
raised unless much cyclitis is present ; in glaucoma it is always 
appreciably raised, and is often very high. 

These are the two chief objective signs. Cases occasionally 

| arise which are doubtful even to the most experienced. A 

4 useful and harmless procedure which will almostyvariably 
settle the question is the following: A drop EAN er cent. 
homatropin (not atropin) solution is instilled QAS the pupil 
dilates, in iritis the irregularities are emphas@e?t and synechiz 
are almost always revealed; the tensian® not appreciably 
affected by the mydriatic; in glaucg he pupil probably 
dilates slowly but quite evenly, ret NÈ its roundness ; the 
tension is appreciably increased ky the mydriatic. As soon 
as glaucoma is definitely diagno&Qt by this test eserin (1 per 
cent.) must be immediately ingpylled and repeated at intervals 
(vide p. 288). Atropin isQ@ever to be used for diagnostic 
purposes, since eserin isg le of counteracting its mydriatic 
| effect, and if the case gsstind to be one of glaucoma immediate 
| iridectomy would ke y¥fperative. 

(3) The es symptoms differ in the two diseases. 

ision 1 ore impaired in glaucoma than in iritis. In 
the onset of the pain is sudden, and it is so 
severe t is frequently accompanied by vomiting. 

It wise advisable again to enumerate the chief symptoms 
and sins of iritis. The subjective symptoms are: pain, of a 
we c character, referred not only to the eye but also to the 
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supra-orbital region ; dimness of vision, due to cloudiness of 
the aqueous, exudates in the pupillary area, &c. The objec- 
tive signs are: constriction and irregularity of the pupil, 
unless a mydriatic has already been instilled, in which case the 
irregularity is emphasised by the presence of the posterior 
synechie. If the mydriatic is instilled early these synechiæ 
may break down so that the pupil again becomes quite round ; 
in such cases spots of lymph or pigment upon the anterior 
capsule of the lens often leave permanent marks of old 
synechiz, and form most valuable evidence of previous iritis 
(Fig. 154). It has already been pointed out (p. 4) that the 
posterior layer of the retinal pigment epithelium on the back 
of the iris is less firmly attached to the iris than the anterior. 
When a synechia breaks down some of the posterior layer often 
tears away and remains attached to the lens capsule; these 
pigmented spots never disappear entirely. 
Discoloration or muddiness of the iris, whereby 
the iris pattern is masked ; hyperemia, mani- 
= festing itself chiefly as circumcorneal ciliary 
Fro. 154.—Spots Congestion; exudations, manifesting them- 

+. 154.,—Spots : : 

of pigment on Selves either as more or less cloudiness of the 
the lens cap- aqueous or as solid deposits in the pupillary 
sule, left by area and upon the iris: these are conspicuous 
posterior syne- : : os 
chiæ which Signs of inflammation of the iris. 
have broken The course of iritis varies withSts intensity. 
down. (Nettle- Eyen the slighter acute ca Ciake three or 
ship.) more weeks before infama n entirely sub- 
sides. The best sign is the prompt ag¢Qp of atropin, for in 
the worst cases it has little or no ct. Improvement is 
shown by good dilatation, dimin of injection and pain. 
In the chronic cases the ciliarbòťy is almost always more 
seriously involved ; the condi is one of iridocyclitis. The 
inflammatory signs are pnt diminution of vision is pro- 


gressive, and the disease infrequently lasts for years. 
One of the most c istic features of iritis and cyclitis 


is the great tende relapse. It depends, not upon the 
synechiz, as w e taught, but upon the constitutional 
cause of the digeaSe Each fresh attack runs a similar, though 
usually less*a@Bere, course, often leaving fresh traces and 
increased } irment of vision. 

Con resolution may occur in slight cases treated early 


and > ly. The exudates become absorbed ; the synechiæ 
wn, leaving only such slight traces that vision may be 


pak 
pee t. Comparatively slight cases may, however, leave very 
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serious results if they are improperly treated, and in severe 
cases these are the rule. Most of the evil results are attribut- 
able to neglect of or impossibility of early dilatation of the 
pupil, which causes permanence of the posterior synechie. If 
these are few, no special injury or impairment of sight follows, 
but future attacks are more likely to result in an increased 
number or in ring synechia. 

Ring synechia, or seclusio pupille, is one of the worst 
sequels of the disease, since, if unrelieved, it inevitably leads to 


Fie. 155.—Iris bombé, with very Iago Pheral anterior synechia, 


annular posterior synechia (seclus upille), and inflammatory 
pupillary membrane (occlusio pupNly). There is also an anterior 


capsular cataract. 
iction of sight. Owing to the 
upil the aqueous which is secreted 


by the ciliary body p. 17) is unable to pass forwards into 
the anterior cham the iris being a non-permeable mem- 
brane. It theretaye collects behind the iris, which becomes 
bowed rt a sail, a condition which is called iris 
bombé 5D). Regarded from in front, the anterior 
chambe R to be funnel- shaped, deepest in the centre 
and shi Nest at the periphery. The filtration angle is obli- 
togyy the adhesion of the iris to the ċornea and sclera at 


secondary glaucoma an 
complete shutting off o 
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the periphery (peripheral anterior synechia). Hence the fluid 
is retained within the eye and the intraocular tension rises 
(vide p. 271). 

Organisation of the exudates in the pupillary area leads to 
the formation of an inflammatory pupillary membrane or 
occlusio pupillæ. This interferes directly with the transmis- 
sion of light rays and is often associated with ring synechia, 
with or without total posterior synechia (vide p. 250). In such 
cases there is generally plastic cyclitis and the eye is irretriev- 
ably affected. 

Repeated attacks of iritis lead to atrophy of the iris, which 
becomes dirty grey, like felt or blotting paper. Red streaks 
often mark the site of permanently dilated vessels, usually of 
new formation and therefore not 
necessarily radial in direction. The 
pupillary margin is thin and frayed : 
the reactions are diminished. 

Varieties of Iritis.—The varieties of 
iritis are usually divided into primary 
and secondary, the latter being those 
which are due to extension of inflam- 
mation from some other part of the 
eye, usually the cornea. The primary 
Hig. 156. — Plastic iritis iritides are due to some general. dys- 


with nodules in the angle h 
of the anterior chamber. crasia, t ough it is ng ways pos- 
exact nature 


(Nettleship, from a draw- sible to determine @y 
ing by Holmes Spicer.) (so-called AL OER eS The most 


Th 
edie was not undoubted ca soy re. syphilis ; 
other oe Sipura tubercle, 
and diabetes ; alleged causes anay “rheumatism,” acute 


element of sympathetic oph aia (q.v.). 

Syphilitic Iritis manifes f in two forms. Syphilis is 
the commonest cause o le plastic iritis, which occurs in 
the secondary stag after the skin eruptions, usually 
within the first ye er infection, but not before the third 
month. There e nothing characteristic about this form 
of iritis, or nodule#may occur upon the iris (vide infra). Syphi- 
litic iritis lagetwo to eight weeks and does not usually recur, 
thus cite on the “ rheumatic ” form. 

Tritis.8gdurs in at least 3—4 per cent. of syphilitics, and of 
case AS ritis syphilis accounts for at least 25—30 per cent. 

Segui tic iritis is generally unilateral, but the second eye 
Y mes affected sooner or later in about a quarter of the 


exanthemata, &c. Finally, R “usually an important 
cS 


. clinical or pathological, for the 
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cases. In iritis due to other causes it is unilateral in only 
about 10 per cent. Syphilitic iritis attacks males more than 
females, and three-fourths of the cases are between twenty and 
forty years of age. The Wassermann reaction is of great value 
in settling the diagnosis. The spirochete has been found in 
the aqueous. 

Simple plastic iritis also occurs in congenital syphilis, usually 
as an accompaniment of interstitial keratitis (q¢.v.). It also 
occurs in very young babies with congenital syphilis, without 
any corneal complication, but usually with large nodules or 
gummata on the iris. This is not common, but is probably the 
only cause of iritis in very young children apart from direct 
injury. It is sometimes seen so soon after birth that almost 
certainly in these cases it commences 
as an intrauterine inflammation. The 
average age of onset is five to six 
months. It is commoner in females 
than in males, and is unilateral in 
about half the cases. (Hutchinson.) 

The iris also becomes inflamed in 
some cases of acquired syphilis late 
in the secondary or very rarely during 
the tertiary stage. These cases are 
characterised by the formation of Fe: DET Eae 

. . ring im 1e conaary 
yellowish red nodules near the pupil- stage of BOY on 
lary and ciliary borders of the iris, at the pyfN}sry border 
but not in the intermediate region. of the AX) (Nettleship, 

: wing by W. G. 
The nodules are usually multiple and = {+ meats F 
vary in size from that of a pin’s head 
upwards (Fig. 157). It has been cus y to consider these 
nodules either condylomata or & &, according to the 


stage of the complaint. There JX no good ground, either 
istinction, and the term 
r all these cases, There is 


gummatous iritis may be us 
generally much exudatio gummatous iritis, and broad 
synechiæ are formed. odules are liable to be mistaken 
for tubercle (q.v.) or (W) na (q.v.); the absence of iritis and 
the presence of onlays nodule usually distinguishes the 
latter. condition, gic , moreover, is extremely rare. Gum- 


matous iritis r rarely extend to the corneo-sclera at the 
angle of the gx rior chamber and lead to perforation of the 


markeNby depigmentation of the stroma, probably owing to 


O 


globe. N E 
The Ñ of previous gummatous deposits in the iris are 
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stretching. Whitish spots in the ciliary region of the iris, 
especially near the crypts, occur in the early stages of syphilitic 
infection without previous iritis. Syphilitic degeneration of the 
vessels causes thickening of the coats, sometimes making 
them appear as white lines. Atrophy of the muscle fibres, 
especially of the sphincter, also occurs, and a circle of atrophic 
patches near the pupillary border is strong evidence of 
syphilis. 

Vision is usually impaired permanently in syphilitic iritis, 
and the prognosis is worse in the gummatous type. Specific 
iritis is indeed a sign of severe syphilis ; Trousseau found that 
thirty-four out of forty patients ultimately developed grave 
sequelee such as tabes and general paralysis. 

Gonorrheal Iritis is probably more common than is generally 
supposed. It occurs especially in those cases which have 
gonorrhoeal “rheumatism” and seldom supervenes until 
after one attack of arthritis, usually in the knees. It exhibits 
no special signs ; it tends to recur, often during the onset of a 
gleet or arthritic attack. There is little doubt that it is a 
metastatic infection. The patients are almost always men, and 
as a rule both eyes are affected, though not at the same 
time. Extension to the ciliary body may be indicated by fine 
vitreous opacities, but involvement of the choroid is very rare. 
Another more characteristic form may occur during the acute 
attack. The exudates into the anterior os hen have a 
peculiar gelatinous appearance. Q 

“ Rheumatic ” Iritis—In patients iN ais 

ve 


itis, in whom no 
specific or gonorrhceal taint can be dj red, a history of 
rheumatic pains in the muscles and ] can often be elicited. 
Tritis seldom accompanies an ’ of acute rheumatism, 
and only rarely can a eth ch an attack be obtained. 
The patients are often gouty have rheumatoid arthritis. 
What the pathological relgtiOnship of the iritis is to these 
complaints must remai matter of conjecture until their 
etiology is placed be dispute. It is most probable that 
both the “ muscul Oration ” and the iritis are due to a 
common cause/tds¢ns derived from a septic focus in some 
part of the bode.g., mouth, nasal sinuses, intestinal tract, 
etc. The teMf% in these cases is usually a plastic iritis of 
moderate erity. It often attacks both eyes and shows a 
very d tendency to recur, and the recurrence seems to 
bea rect relationship to the recurrent attacks of pain or 


arthritis. There is often an unusual amount of conjunctival 
episcleral congestion. Tritis in an elderly patient is likely 


` 
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to be gouty, often starting suddenly in the night and sometimes 
ushering in an acute attack of gouty arthritis. 

Diabetic Iritis is rare : itis probably a gouty iritis occurring 
in a diabetic subject. It shows a marked liability to the 
formation of new or enlarged vessels in the iris, with the 
formation of plastic exudates and occasionally an hypopyon. 
On the whole it runs a favourable course. 

Tuberculous Iritis occurs in a miliary and a conglomerate 
or solitary form. In the former there is usually a yellowish 
white nodule surrounded by numerous smaller satellites ; there 
is the same tendency as in gummatous iritis for the nodules to 
be near the pupillary or ciliary margins. In the earliest stages 
the nodules are minute, greyish, and translucent. There are 
often spots of “ k.p.” on the back of the cornea, indicating 
involvement of the ciliary body. In conglomerate tubercle 
there is a yellowish white tumour, though smaller satellites * 
may be present. The nodules contain giant cells. There is 
usually less general iritis than in the gummatous form, but 
there is almost always some. The condition may be mistaken 
for gummatous iritis or for sarcoma. The absence of specific 
history, a negative Wassermann reaction, the failure of anti- 
syphilitic treatment, and the age of the patients—children or 


: young adults—are features distinguishing it from gummatous 


absence of visible vessels upon the surface of the noQutps, the 
age of the patient, and the presence of iritis ey it from 
sarcoma. The diagnosis may be extremely Rel t, but the 
great rarity of sarcoma of the iris should KO rne in mind. 
Simple iritis is said to be sometimes ae ous; this form 


iritis. The presence of satellites, the usual, but not “Gh th 


angle of the anterior chamber st invariably becomes 
ultimately eroded and involved e wall of the globe is thus 
weakened and eventually gi ay. The tuberculous mass 
then grows rapidly throu perforation, and a large por- 
tion of the iris may beco Wolapsed. In this manner the eye 
is inevitably lost. C) 

von Pirquet’s cutaħeðus reaction may be applied to doubt- 
ful cases. A pos result is of little value except in children, 
but a negative @ùlt eliminates the diagnosis of tubercle with 


is very rare. Q 
In conglomerate tubercle of the oe corneo-sclera at the 


a fair deg AO certainty. Wolff-Eisner or Calmette’s con- 

janotival eee should not be used on account of the danger of 

Severe raaction. Subcutaneous injection of Koch’s old tuber- 

culingy s a characteristic rise in temperature, &c., in the 
B, 17 
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presence of tubercle, but there is no proof that the ocular 
lesion is the cause of the reaction, and the test is not free from 
danger. 

Sympathetic Iritis—See Sympathetic Ophthalmia, Chap. 
XXI. 

“ Serous”’ Iritis.—See p. 262. 

Secondary Iritis : Purulent Iritis.—See Chap. XXI. 

Treatment.—Dilatation of the pupil with atropin and hot 
applicattons are the essentials of local treatment. Atropin 
acts in three ways: (1) by keeping the iris and ciliary body 
at rest ; (2) by diminishing hyperemia ; (3) by breaking down 
posterior synechiz and preventing the formation of fresh ones. 
It may be used in the form of drops of a 1 per cent. solution 
or as an ointment of the same strength. I prefer the ointment 


_ for the following reasons : (1) its action is more continuous ; 


(2) it is easier to apply, since it usually works into the eye even 
if only rubbed along the lashes ; (3) it is less likely to cause 
symptoms of poisoning, which are not uncommon with the 
drops in children. Symptoms of poisoning—dryness of the 
throat, flushing of the face, delirium, &c.—are due to the 
excess of solution—often considerable in unskilful hands— 
passing down the nasal duct into the nose and throat. The 
dose administered in this manner is never lethal. : 

Atropin should be pushed in the early sta best by fre- 
quency of application rather than increasedQwetgth. Every 
four hours is usually sufficient. When th ilis well dilated, 
two or three times a day suffices. If at€Optn irritation ensues, 
hyoscin, scopolamin, or duboisir Quld be substituted. 
Dionin, 5—10 per cent., may b Qn conjunction with the 
mydriatic. Q 


Hot applications are ext&mely grateful to the patient, 
diminishing the pain, and a€e)of therapeutic service in encour- 
aging a more vigorous d and lymph flow. Hot fomenta- 
tions and bathings e used, but dry heat applied to the 
surface of the clog S has the same effect. This may be 
done by meang a Japanese muff-warmer or an electric 
heater, which(s pandaged over a pad of wool, previously well 
pplied to the eye. By this means the heat is 
and continuous, with a minimum of trouble and 


‘ry severe cases, or when the pupil does not readily 


resorted to. The best method is by two or three leeches 
lied a short distance outside the external canthus. They 


o to atropin, depletion of blood from the temple should 
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should not be too far from the eye, nor too near, for in the 
latter case much cedema of the lids may follow. Heurteloup’s 
artificial leech may be used, but is not so efficacious. 

If the pain is very intense a hypodermic injection of morphia 
may be given. Aspirin is very useful in relieving pain. 

General treatment should be commenced by a smart saline 
purge, and the bowels must be kept freely open throughout 
the acute stage. 

In other respects the general treatment depends upon the 
cause. In syphilitic iritis the patient is rapidly got under the 
influence of mercury, best by inunctions or the intramuscular 
injection of Lambkin’s cream. Salvarsan, gallyl, &c., cause 
rapid improvement, but these cases also respond well to 
mercury. These drugs are most effectual in the cases occurring 
during the secondary stage, but should also be used in the 
gummatous form. Here they should be supplemented by 
iodides, but these must not be given simultaneously with in- 
jections of metallic mercury. The infantile form of acute 
syphilitic iritis responds rapidly to mercury, but neither drug is 
very efficacious in the congenital type, and in this, as well as in 
the later stages of the other forms, general tonic treatment is 
indicated. 

In gonorrheeal iritis gonococcic vaccine sometimes produces 
good results. 

In other forms of iritis, where a rheumatic taint i hs cted 
or where no satisfactory cause can be found, i usual to 
order salicylic preparations, and they appear K good, not 
only in these, but also in gonorrhceal and itic iritis. An 
exhaustive search should be made for a hic focus in the 
body. 

In the convalescent stage smokedlasses are ordered—for 
both eyes, especially on account e consensual reaction 
to hght. Atropin, or its equiy@@pt, should be continued for 
at least ten days or a fortnigb after the eye appears to be 
quiet, otherwise a relap ty likely to occur. 

Tuberculous iritis ig KS ed by the same local applications 
as other forms. The(usy&l constitutional treatment must be 
pushed. Improvepent and even complete resolution have 
been recorded fr Chre use of tuberculin injections, but they 
should be nsegeeMtionsy, commencing with very small doses, 
since a violAkWweaction may have a serious effect upon the eye. 
The dose Wery gradually increased. 

Somexguthors consider that tuberculous iritis is generally 
ee y manifestation of the disease in the body. They 
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therefore advocate the removal of the eye as soon as the 
diagnosis is made, in order that the danger of extension of the 
disease to other parts of the body may be minimised. If 
perforation of the globe has taken place and the eye is irretriev- 
ably lost immediate excision should be urged, but in other 
cases ordinary treatment, supplemented by tuberculin, should 
be persisted in. Good results have undoubtedly been obtained 
by the use of tuberculin, and it should be given a per- 
severing trial; nevertheless it often fails to ameliorate the 
condition. 

Treatment of Sequele and Complications.—For the treatment 
of coincident cyclitis see p. 264. 

Firm posterior synechiz can sometimes be broken down by 
placing a small particle of solid atropin in the conjunctival 
sac. Care must be taken to prevent the dissolved atropin 
from passing down the nasal duct by pressure with the finger 
upon the lacrymal sac by the patient himself, but the surgeon 
must see that the pressure is rightly applied and kept up. 

Annular synechia demands an iridectomy in all cases in 
order to restore communication between the anterior and 
posterior chambers, and thus avoid the supervention of 
secondary glaucoma (vide p. 271). In some cases it is necessary 
or advisable to be content with making a puncture or trans- 
fixion of the iris by a broad needle. No op 
of this kind must be undertaken during 
slightest attack of iritis if it can be pos avoided, since the 
traumatic iritis set up will frustrate thé Sbject of the operation 
by filling the coloboma with exuded , and may even cause 


the loss of the eye. It is bes toy Ate to forestall a ring 
irele. 


ute or even the 


synechia by performing the omy before the adhesion 
extends round the OO This can often be done, 
because operable ring syd Ser t.e., ring synechia without 
total synechia, is fre Boyes the result of recurrent attacks 
of quiet or almost ess iritis, during each of which more 
of the circle is my The iridectomy i is performed during 
a quiescent i iy. It is often difficult to get a good colo- 
boma E e atrophy and friability of the iris and the 
he adhesions. Hæmorrhage is common, and the 
zes longer than usual to be absorbed. Tridectomy 
has a beneficial effect on recurrent iritis, but should 
done withcut special indications until all other non- 
tive measures have failed. The presence of “k.p.” 


Ca generally ke regarded as a contra-indication to intra- 


ular operation. 
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Total posterior synechia can seldom be operated upon with 
success. Iridectomy is seldom possible, and the only pro- 
cedure which can be adopted is extraction of the lens by a 
specially devised operation. Iridectomy or iridotomy may 
be possible if the lens is shrunken. 

Cyclitis has already been referred to incidentally. The 
exudates from the ciliary body pass into the anterior chamber 
directly from that part which forms a boundary of the chamber 
(Hig. 2), and by passing forwards through the pupil. When 
they organise in the plastic form they not only cause total 
posterior synechia, but also surround the lens and extend 


@ 

Fig. 158.—Phthisis bulbi, due to irido-cycli me 3). C, cornea ; 
Ir., iris; DL, lens; C.b.., ciliary body ; Nthoroid; R, retina, 
detached and folded up behind lens, s ated from choroid by 
albuminous coagulum ; Scl., sclerotic. 


throughout the vitreous. Behjad the lens they form a trans- 
verse membrane or cyclitic obrane. Strands of fibrous 
tissue are formed in th us. They become anchored 
to the retina in various ces, and by their subsequent con- 
traction often lead t chment of the retina. The exudates: 
which organise upon%ke surface of the ciliary body cause the 
destruction of the@fiary processes, which results in abolishing 
or seriously rn Nue the secretion of aqueous. Hence the 
intraocula K ion becomes lowered and the eye is quite soft 
to the ia The walls of the globe fall in, and the eye 
becom me unken—phthisis bulbi (PO ivecv, to waste) (Fig. 158). 


Aft has occurred degenerative changes supervene, and 
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the choroid becomes converted after months or years into 
bone. 

Chronic Irido-cyclitis (Syns.—Simple Cyclitis, “ Serous 
Iritis ”).—This is an extremely insidious and chronic disease, 
characterised by diminution of vision with slightly marked 
physical signs. In severe cases there is ciliary congestion, 
tenderness on pressure over the ciliary region, deep anterior 
chamber, precipitates (‘‘ keratitis punctata ”) on the back 
of the cornea, and dust-like opacities in the vitreous. Pos- 
terior synechiæ are not a conspicuous feature, but are liable 
to be formed slowly and insidiously. The tension is usually 
slightly raised in the earlier stages, lowered in the later. There 
may be cedema of the upper lid and neuralgic pain in the 
eye and brow. There is sometimes 
myopia, owing to irritation of the 
ciliary muscle. 

The keratic precipitates (“k.p.”) 
(Fig. 159) consist of lymphocytes which 
are deposited from the aqueous upon 
the back of the cornea and stick 
Fie. 159. — Typical ar- there. They may contain pigment 

ieee P PoS granules, showing their origin from 

in “ keratitis punctata ” the uveal tract (pigmented k.p.). In 

(k.p.). (Ncttleship, from the most characteristic form they are 

a sketch by Dr. Herring- scattered over a Re ular area of 

bam.) 

e cornea, the 


the lower part 2) 
smaller spots being above, the larger bgt (Fig. 159). This 


arrangement is due to gravitation e particles towards 
the bottom of the anterior cham ombined with the per- 
petual movements of the eye, whi e mostly in the horizontal 
direction. The typical arra, nt is often but not always 
observed. More commonl few isolated spots are seen 


scattered irregularly ovo lower part of the cornea. They 
require great care in mination for their discovery (vide 


p. 84), and their im ace cannot be over-estimated. The 
smaller spots frè tly coalesce, forming small plaques, 


which ne N ome more translucent (“‘ mutton-fat k.p.”). 
Precipitates &e/ generally sharply defined and can thus be 
distinguis from opacities in the deeper layers of the cornea. 
They arą ðre likely to contain pigment when the iris is brown, 
but “mented k.p.” also occurs with blue or grey irides if 
th ammation lasts a long time. Pigmentation therefore 


ment persists almost indefinitely. Similar precipitates are 


a give some indication of the duration of the disease. The 
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rarely seen upon the anterior capsule of the lens, but the 
leucocytes do not readily stick here owing to the smooth 
surface, devoid of endothelium. 

The vitreous opacities are of the same nature, viz., wander- 
ing leucocytes, but many are also probably minute particles 
of albuminous exudate. Their mobility in the vitreous shows 
that the consistency of this substance has undergone change, 
sometimes amounting to complete fluidity, due to defective 
nutrition. 

The increased depth of the anterior chamber is an important 
sign, not easily explained. It is undoubtedly connected with 
the deficient filtration of the albuminous aqueous through the 
angle, which also accounts for the rise in tension. The peri- 
pheral part of the anterior chamber is often particularly deep, 
even deeper than the central: this is, however, more marked 
in the later stages of plastic cyclitis, when it is due to mechani- 
cal retraction of the iris from organisation of exudates in the 
posterior chamber. 

In severe or prolonged cases the deeper layers of the cornea 
may become infiltrated, as in interstitial keratitis, though 
seldom to the same extent. This is specially liable to occur in 
tuberculous cases, and in these there are often minute greyish 
nodules on the surface of the iris. These should be carefully 
looked for, as they are of considerable diagnostic siggificance, 
and the prognosis is correspondingly grave. 

In the slightest and most insidious cases of ON itis the 
symptoms and physical signs are minima, jonsiderable 
diminution of vision without obvious ce should always 
excite apprehension, and the cornea sh e most carefully 
explored by oblique illumination w} agnification by the 
loupe, as well as by the direct met with a strong convex 
lens.. A few spots of k.p. are deive proof of cyclitis, and 
may be the sole physical sigr ange in the colour of the 
iris, due to atrophy, is an i Riant sign, since it may at once 
attract attention, especiat D the normal eye has a brown 
iris. N 

Chronic a, under similar conditions to 
simple iritis and is moner in women than in men. Syphilis 
or tubercle may Gy the cause. It is probably always due to 
some form of mia or bacterial metastasis, and a careful 
search aX ye made for a septic focus in some part of the 
body. WX most frequently found in the mouth—pyorrheea 
alveolaris*—in the nose and accessory nasal sinuses, or, espe- 
cialo women, in the genital tract. Very often no such source 
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of toxins can be demonstrated, but the patients are usually 
of a debilitated type. There is often constipation, and it is 
not improbable that the intestinal tract is a frequent source 
of the toxins. 

The disease is generally very chronic and liable to exacerba- 
tions with gradual and insidious formation of posterior syne- 
chiz. Vision is greatly diminished during the more acute 
stage, and recovers considerably in the intervals, but each 
recurrent attack leaves more and more permanent defect. 
The eye may finally become soft and tender, and enter into the 
condition of phthisis bulbi, but this occurs only after many 
years in simple cases of irido-cyclitis. Less serious cases, 
however, not uncommonly occur, especially when the septic 
focus, e.g., pyorrhoea alveolaris, is discovered and is amenable 
to radical treatment. 

Treatment of irido-cyclitis is essentially the same as that 
of iritis, but special attention must be directed to any septic 
foci which may be found and to the general health. Septic 
foci such as pyorrhcea alveolaris, nasal, genital, or urinary 
sepsis, furunculosis, &c., must be radically treated when 
possible. In some cases an autogenous vaccine has produced 
rapid cure, but it more often fails. The cases often drag on 
indefinitely, with occasional exacerbations. During the more 
acute phases energetic treatment with atropin, hot bathings 
or the muff-warmer, and if necessary blister RN leeches, is 
indicated. Small doses of calomel (gr. 4, Sines a day) 
or salol and salicylates do good in any case scure etiology, 
probably by acting as intestinal disin ts. Iodides help 
to cause absorption of vitreous and o xudates. In severe 
cases the patient should be ASA and submitted to 
mercurial inunctions or iie h often do good in cases in 


eF 


which there is no specific hja{ery. Diaphoresis by vapour 
baths and hypodermic injectidws of pilocarpin may be tried in 


intractable cases, which the majority. Cases of syphilitic 
or tuberculous origin se, require the appropriate courses 
of treatment, but tu ilin should be used with great caution 


(vide p. 259). Som€)ases, probably tuberculous, show marked 
improvement ake) a course of ultra-violet radiation of the 
skin; the should be carefully protected by suitable 
glasses (vidéyp. 182) during the exposures. 

Tf t raocular tension is raised seriously, so that there 
o the sight of the eye from this cause, it must be 


jtory effect, and may require to be repeated every two or 


is aN 
ean by paracentesis (vide p. 203). It usually has only a 


hà ON 
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three days. It is theoretically unsatisfactory, since the com- 
paratively sudden reduction of the intraocular pressure to 
zero causes dilatation of the ciliary vessels and allows the 
passage of a lymph which is even more albuminous than that 
which has been let out. It should therefore not be resorted to 
unless imperatively indicated. On the other hand, the final 
result is often very satisfactory, probably because the rapid 
flow of lymph flushes out the secretory channels and carries 
away endothelial and epithelial débris and stagnant toxins. 
If repeated paracentesis fails to relieve the tension, it may be 
necessary to do an anterior sclerectomy (trephining), but this 
should only be done as a last resource. 

During the intervals between exacerbations the pupils 
should be kept moderately dilated with weak (0-5 per cent.) 
atropin. The patient should have plenty of fresh air, good 
diet, and tonics. 

If the eye becomes useless, shrunken, and painful it may be 
necessary to excise it. 

Plastic Irido-cychitis —The pathology of this condition has 
already been described incidentally. In it the signs of irido- 
cyclitis in general are increased. The cyclitic membrane 
behind the lens may be seen with the ophthalmoscope or even 
by oblique illumination. In young children the condition 
forms one type of pseudo-glioma (Chap. XIX.). In KY later 
stages the degenerative changes in the ciliary ON ent it 


from fulfilling its functions of supplying the eye lymph 
and nutriment. The vitreous suffers first, Ming fluid, 
and later the lens, which becomes opaque.@Nnally the eye 


shrinks (phthisis bulbi). 

Treatment is the same as for chref }ido cyclitis The 
blind, shrunken globe is often paingyl‘wfd a continual source 
of annoyance to the patient. It +9 ld, under these circum- 
stances, be excised. 


Q 
Gumma of the Ciliary Boones an intense acute plastic 
irido-cyclitis, with severe 1 much exudation into the anterior 
chamber, often deep ir ion of the cornea and usually great 
pain. Itisarare coni ion of syphilis, not confined to the ter- 
tiary stage. It varjes Th the severity of the symptoms and the 
rate of progress. Ns only to be diagnosed clinically with cer- 
tainty when t QM Aammation extends into the sclerotic (vide 
p. 244). If NS s not respond to active anti-syphilitic treatment 
the eye e N lly shrinks. 

Tuberęle ‘of the Ciliary Body occurs with tubercle of the 
iris £ the choroid, and is usually only to be inferred clinically 
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rather than definitely diagnosed. As already mentioned, the 
tubercle bacillus may account for some cases of chronic cyclitis. 


Purulent Irido-cyclitis—See Chap. XXI. 
Sympathetic Irido-cyclitis —See Chap. XXI. 


DEGENERATIVE CHANGES IN THE [RIS. 


Depigmentation of the iris is seen in old people, and examination 
with the slit-lamp has shown that disintegration of the iridic pig- 
ment is a constant senile phenomenon. Depigmentation of the 
pupillary margin is common and may occur in the form of small 
triangular patches or radial fissures. Irregular lacunæ in the 
retinal pigment may often be seen by transillumination, either by 
the slit-lamp or by contact illumination. Atrophy of the stroma, 
especially near the pupil, is also common, and the pupillary 
border may be frayed out and very irregular, independent of 
inflammatory changes. 


CONGENITAL ABNORMALITIES OF THE TRIs. 


One iris may have a different colour from the other, or parts 
of the same iris, usually a sector, may differ in colour from the 
remainder. Both conditions are known as 
heterochromia iridis. The blue iris is due to 
the absence of pigment in the irįs stroma, the 
pigment in the retinal epithe n being seen 
through the translucent sty Light irides 
often have patches of m pigmentation. 
Fra. 160. — Con- These benign melanon re due to abnormal 

eee COE groups of retinal pj it epithelium lying in 

the posterior | f the stroma. 

The pupil is normally slight the inner side of the centre 
of the cornea. In some ¢ it is considerably displaced, 
usually also to the nasal sj O ent (xdpn, pupil, èx, out 
of, tozros, place). Ray here are other holes in the iris 
besides the pupil— ja. 

The iris may b arently absent—aniridia or irideremia. 
Anatomical ir GVstion has shown that there is always a 
narrow rim peseAtent at the ciliary border, but it is hidden 
from view <@ping life by the sclerotic. On examination the 
ciliary pi@Psses and the suspensory ligament of the lens can 
be s ahaa is usually bilateral. There is a tendency 
for% dary glaucoma to develop in these eyes. 
here may be a gap in the iris, usually pear-shaped or like 
thic arch, continuous with the pupil and extending towards, 
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but not always as far as, the ciliary border. It is called a 
congenital coloboma (xoAoBwpa, mutilation) of the iris (Fig. 
160). Itis usually downwards or down and slightly in, corre- 
sponding with the position of the foetal, so-called choroidal 
cleft: such a coloboma is called typical. Colobomata are 
found in other directions, and are then atypical. Typical 
coloboma of the iris is often associated with typical coloboma 
of the choroid (q.v.). It is one of the commonest congenital 
malformations of the eye. 

Persistent Puyillary Membrane is due to persistence of part 
of the anterior vascular sheath of the lens, a foetal structure 
which normally disappears shortly before birth. Fine threads 
stretch across the pupil, or may be anchored down to the lens 
capsule (Plate VI., Figs. 3, 4). They are distinguished from 
post-inflammatory synechiz in always coming from the 
anterior surface of the iris just outside the pupillary margin, 
v.e., from the position of the corona or circulus iridis minor. 
Such tags are of frequent occurrence and are of no pathological 
importance. They are commonest in young children and 
probably undergo further absorption as age advances. Exami- 
nation with the slit-lamp shows that minute remnants of the 
pupillary membrane are very common even in adults. 

The foetal pupillary membrane consists of a network of 
minute blood vessels supported by a very delicatq stroma 
which contains pigment cells. Sometimes the pig aX is left 


on the lens surface and persists. It forms a mulffede of very 
fine brown dots scattered over a circular ar or 6 mm. in 
diameter in the centre of the pupil. The ots are distin- 
guished from pigment spots left by jae? synechize which 
have broken down (vide p. 252) in b uch smaller, much 
more numerous and very ant sigh nged, and also by the 


absence of any concomitant si of iritis. They do not 
usually interfere appreciably oF ision. 


S 


TUMOURS Cysts OF THE IRIs. 

Tumours of the 1G: bad Ciliary Body.—See Chap. XX. 

Cysts of the eS Ser ous cysts of the iris sometimes occur, 
and are due t, ure of iris crypts, with retention of fluid. Cysts 
of the retin uthelium occur, due to accumulation of fluid between 
the two S of retinal epithelium. They look like a bombé iris 


limited\to parts of the iris—a limitation which is impossible in the 
ca rue bombé iris (q.v.). In these cases the posterior layer 
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of epithelium is often adherent to the lens. Implantation of epithe- 
lium on the iris sometimes occurs after perforation wounds or 
operations, giving rise to pearl cysts or cholesteatomata. The 
epithelium may spread over the iris and line the whole anterior 
chamber, causing glaucoma. Eyelashes are sometimes carried 
into the anterior chamber in perforating wounds and lodge upon 
the iris. 


PLATE VIII. 


PLATE VII. (To face p. 269.) 


Fig. 1—Inferior crescent (‘‘ Fuchs’s coloboma”’). Note the distortion of 
the disc, which is unusually well marked in this case. 

Fig. 2.—Cupped disc in glaucoma. R. and L. discs from a case of primary 
glaucoma. Note the bending of the vessels in the R. eye, the scleral 
rings, and the exposure of the lamin cribrosæ. 


CHAPTER XIV 
GLAUCOMA 


GLAUCOMA is a symptomatic condition, not a disease sut 
generis. The characteristic symptom, or rather physical sign, 
is increased intraocular pressure. It will be clear from the 
description of the mechanism whereby the normal intraocular 
pressure is maintained (vide p. 14) that increase may be due 
either to (1) increased production of lymph associated with 
normal or diminished outflow, or to (2) diminished outflow 
associated with normal or increased inflow. Though the 
factors which bring about increased production of aqueous 
cannot be eliminated, yet it may be taken as certain that 
pathological increase of tension is almost invariably due to 
defective outflow. 

Two great classes of cases in which the tension is pathologi- 
cally increased can be distinguished, viz., (1) thoseyin which 
the tension is only moderately increased, in TURR anterior 
chamber is deep, and in which there are more ss definite 
signs of inflammation of the ciliary body (C XIII.) ; and 
(2) those in which all grades of siio Sin n are met with, 


in which the anterior chamber is shallow in which, though 
there may be very evident signs as ie | stion and irritation, 
any definite signs of ciliary infl ion are either absent 
or secondary in onset. It is whys keep these two groups 
quite separate, since their p enesis is different and the 
differences in clinical cours treatment are marked. The 
term glaucoma should. Xe ted to the second group. 
True glaucoma may onveniently divided into two forms, 
primary and seq y. Primary glaucoma, acute and 
chronic, has been Caled idiopathic, since it comes on without 
any apparent*{@pdamental cause. Since the pathology of 


| secondary ę ma has been fairly well elucidated and 


throws ight upon that of primary, the former will be 
Satie § rst. 

Sec ry Glaucoma.—We have seen that the increased 
S qà irido-cyclitis is due to defective filtration of the 
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aqueous at the angle of the anterior chamber owing to the 
viscous nature of the fluid. Secondary glaucoma is almost 
invariably due to mechanical obstruction at the same spot. 
Usually the obstruction takes the form of adhesion of the iris 
to the back of the corneo-sclera. This peripheral anterior 
synechia causes the obliteration of the network of the liga- 
mentum pectinatum iridis, and prevents the fluid from gaining 
access to the canal of Schlemm. It is therefore imprisoned 
within the eye and the intraocular pressure rises. In order 
that this may occur it is necessary that the angle should be 
obliterated over a considerable part of its circumference, but 
there is a great tendency in most cases for the cause which has 
produced partial peripheral anterior synechia eventually to 
complete the circuit. In some cases in which secondary 
glaucoma supervenes there is no actual synechia, but the 
meshes of the ligamentum pectinatum are choked with leu- 
cocytes, pigment granules, fibrin, &c., so that filtration is 
inefficient. 

Though peripheral anterior synechia is undoubtedly the 
immediate cause of secondary glaucoma, it is itself produced 
by a variety of conditions, most of which are various forms of 
anterior or posterior synechia. 

When an anterior synechia is formed the plane of the iris 
is advanced, so that the angle of the anterior chamber on this 
side is made more acute than normal. Tha ate which led 
to.the formation of the synechia also canes usually of 
the traumatic type. Traumatic iritis isle y a plastic iritis 
due to injury. In it much exudation igysured out, possessing 
great tendency to organise. It c s in the diminished 
angle and becomes transformeff Wixo fibrous tissue, which 
welds the iris and Sire ogether, thus producing a 
peripheral anterior synechiagy ich may be strictly localised, 
so that no secondary glaygoma supervenes. Such eyes, how- 
ever, are liable to fresh cks of iritis, often of an insidious 
character. Each Ca followed by further occlusion of 
the angle, until fin e amount remaining open is insufficient 
to carry out eee filtration and the tension rises. 

The chief causeS of secondary glaucoma are the following : 

(1) Perfoxeon of the cornea with anterior synechia.—The 


perforat] ay.be due to an ordinary perforating wound of 
the & with incarceration of iris in the scar, or it may be 
due perforating corneal ulcer. The wound may be due to 


K ee e.g., extraction of cataract, for a peripheral sec- 
through the corneo-scleral margin or actually in the sclero- 
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tic near the margin has a similar effect to a wound in the cornea. 
The synechia need not necessarily be of iris, but after cataract 
extraction is often one of the lens capsule, which has the same 
effect of advancing the contiguous parts of the iris and obliterat- 
ing the angle. Secondary glaucoma after operations may also 
be due to other causes (vide p. 471). 

(2) Annular posterior synechia (vide p. 250).—This acts by 
interposing an impermeable barrier between the posterior and 
anterior chambers. The lymph secreted by the ciliary body is 
thus prevented from passing forwards into the anterior chamber. 
The iris becomes bowed forwards—bombé—and the periphery 
becomes apposed to the corneo-sclera, where it later becomes 
adherent. The aqueous is thus unable to escape from the eye 
and the tension rises. If the condition is not relieved by opera- 
tion secondary glaucoma causes blindness. The prolonged 
high tension then causes degeneration of the ciliary processes, 
which cease to produce so much fluid, so that finally the tension 
may be normal or even sub-normal, and the eye may shrink. 
The condition is relieved by iridectomy, or if this is impossible, 
by iridotomy, communication between the posterior and 
anterior chambers being thus restored. 

(3) Wounds of the lens.—When the lens is wounded it swells 
(wide p. 420), and pushes the iris forwards into contact with 
the corneo-sclera. Moreover the swollen lens mattex in the 
aqueous impedes filtration through such part ae angle 
of the anterior chamber as remains open, both hanically 
and also by increasing the albuminous conten: 1e aqueous. 
Mere apposition is sufficient to produce peryment secondary 
glaucoma, which should at once be reliey operation (vide 
p. 423). Ifit is not performed the Te es adherent to the 
corneo-sclera and the glaucoma SN permanent, although 


the lens may be eventually abso 
(4) Dislocation of the lens.— 


is“may be complete through 
the pupil into the anterior c er. It then blocks the angle, 
especially if the iris is ntracted against its posterior 


surface. Partial lateral Docation of the lens causes it to push 
forwards the iris or side towards which it is dislocated. 
Since the circle of the€quator of the lens is not much smaller 
than that of tha@pele a considerable portion of the latter is 
blocked, and_@jondary glaucoma supervenes. 
(5) Intr¢aghur tumour.—The mechanism whereby this pro- 
duces AN ry glaucoma will be described later (vide p. 400). 
irdocular hemorrhage.—Severe intra-vitreous or sub- 


(6) £ 
chong hemorrhage forces forwards the vitreous and lens, 


O 


Ag 
ww 


272 DISEASES OF THE EYE 


so that the iris is pushed into contact with the cornea. It also 
acts by filling the eye with highly albuminous fluid which filters 
with difficulty. If the vessel which has ruptured is large the 
tension may be raised to that of blood pressure. 

A special type of glaucoma is sometimes met with after 
retinal hemorrhage, which may be due to some unknown cause 
or to thrombosis of the central vein (q.v.). Itis probably caused 
by mixture of the lymph with albuminous fluids. Such cases 
are sometimes grouped together under the designation hemor- 


Fig. 161.—Normal O e of anterior chamber.’ 


Qich is however best avoided. They 
from primary glaucoma if not seen 
y opaque for ophthalmoscopic examina- 
tion.  Iridect s likely to be accompanied by severe 
Sat Gy Gs is therefore contra-indicated. 
Primary*,@tpucoma.—The cause of primary glaucoma is 
unknown Ohe most probable theory is that of Priestley 
Smi AN attributes the preponderant rôle to the lens. It 
hand Nidy been pointed out (vide p. 9) that the lens continues 
to\grow throughout life. The space between the equator of 
Niens and the ciliary processes, the circumlental space, will 


rhagic glaucoma, a tern 
may be indistinguig 


until the media ar X : 
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therefore become smaller as the patient becomes older. If the 
eye is small the space may become so diminished that slight 
congestion of the ciliary processes may bring them in contact 
with the lens. The effect will be to prevent the fluid which is 
secreted by the ciliary body from passing forwards through the 
pupil. The lens will therefore be forced forwards, and will push 


the iris in front of it, making the anterior chamber very shallow, 
and bringing the periphery of the iris in contact’ with the 
In this manner the filtration 


corneo-sclera. angle will be 


causing blockage of the 
{ ‘of Schlemm ; po rise 


Fra. 162.—Peripheral anterior synechi 
filtration angle. A, cornea; B, 


occluded and glaucoma will sy@@vene. If the condition per- 
sists an acute attack of glar is caused. If the occlusion of 
the angle is not comple acute attack is caused, and the 
spontaneous diminuti the congestion of the ciliary body 
may relieve the con4itipn. The onset of fresh congestion leads 
to another attagkggnd thus chronic glaucoma is brought about. 
It will be see n what follows that the facts fit in very 

well with thygveory 
ucoma is essentially a disease of late adult or 
It usually occurs after fifty years of age and 
It is sometimes hereditary, and in 


is yer~xkommon in Jews. 
a 18 


Ag 


274 DISEASES OF THE EYE 


these cases affords examples of “ anticipation ” (Nettleship), 
7.e., it occurs at an earlier age in each succeeding generation. 
It is commonest in women, who are more liable to venous 
congestion in various parts of the body. Hypermetropic eyes 
are more susceptible than those with normal or myopic refrac- 
tion ; in fact, primary glaucoma is rare in myopic eyes. This 
has been shown to be due not to the hypermetropia per se, but 
to the smallness of the eyes. In order that an eye may be 
hypermetropic it is not necessary for it to be small, but as a 
matter of fact hypermetropic eyes usually are small. It has 
been found that the size of the cornea is a good criterion of the 
size of the ring formed by the ciliary processes, 7.e., of the 
circumlental space. The size of the lens varies little in different 
eyes of patients of the same age. It follows, therefore, that an 
eye with a small cornea will probably have a small circumlental 
space, and will be very lable to glaucoma. i 

As age advances the anterior chamber becomes shallower. 
If the cornea is small this will have the effect of diminishing 
the size of the angle of the anterior chamber. Filtration is 
carried out less easily when the meshes of the ligamentum 
pectinatum iridis are crowded together than when they are 
widely separated. Moreover the fibres of the ligamentum 
pectinatum tend to become thickened and sclerosed in elderly 
people. In these eyes a very slight further diminution of the 
angle may bring on an attack of glaucoma. us, the mere 
dilatation of the pupil with a mydriatic, by, ing up the iris 
so that it is crowded into the angle, may, ce to occlude it 
entirely ; hence the extreme danger of inskleng a mydriatic into 
the eyes of elderly people, especially 3 y are hypermetropic 
or have small cornez and shall oO erior chambers. Mere 
swelling of the lens in the ce of cataract (vide p. 293) 

edis 


may induce glaucoma in eyes posed to the disease. 
Since both eyes usually have a similar structure, glaucoma 
is likely to be ae oe eye is often affected before the 
other. 
The anatomical eSgs of pathological increased intraocular 
pressure are as fol(@y The already shallow anterior chamber 
is made still mQr@shallow. In an early acute attack the peri- 


phery of ae is merely apposed to the corneo-sclera. In 


the later ges and in chronic glaucoma of some standing it is 
firmly, ent. The longer the condition has lasted the firmer 
is t S n. The irisis first bound down by organised exudate ; 

e iris stroma atrophies and the inner wall of Schlemm’s 


late 
oy which may be almost obliterated, is covered only by 


oo 
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degenerated retinal pigment epithelium. Anterior to this a 
false ” angle is formed where the iris leaves the cornea ; no 
filtration can take place either through the peripheral anterior 


synechia or through the false angle. 


_ The part of the eye which suffers earliest and most from the 
increased pressure is the head of the optic nerve. The lamina 
cribrosa, which is more resistant than the nerve tissue, is less 
resistant than the sclerotic. Hence it becomes pushed back- 
wards, the nerve fibres being depressed also. The first mani- 
festation of the effects of pressure is a bowing backwards of 
the connective tissue which forms the lamina cribrosa, so that 
it becomes concave anteriorly instead of passing straight across 
the poros opticus. This effect continually increases, until the 
lamina cribrosa is displaced backwards as a whole. Meanwhile 
the nerve fibres 

have been pressed Te ee 
together, so that : saeco yy 
the papilla becomes < qu 

flat or depressed. | 

The pressure causes 

the nerve fibres to A i B 


atrophy, so that Fre. 163.—A, diagram of meridional section ot 
finally the lamina pormal disc; B, diagram of meriodional section 


irises date al of glaucomatous cupped disc. Note the dis- 
CTibrosa 18 expose placement backwards of the laaniga eyo 
upon the surface. 
In the final stage a deep cup is formed, ge Qa y having 
overhanging edges. 

Pulsation of the arteries at the edge of Isc is often seen 


in glaucoma. While venous ak Q' little importance 


spontaneous arterial pulsation is a pathological (vide 
p.124). Itisnot always spontaneowkin glaucoma if the tension . 
is not very high, but even then iQs induced by very slight 
pressure of the finger through lid. The arterial pulsation 
is due to the increased pres upon the walls of the vessels, 
so that the intravascule sStire is only able to force blood 
through at the height cardiac systole. 

Other parts of t€) e show less change. The pressure 
causes degeneration Of the nerve fibre layer of the retina. 
The choroid beg a) 


vessels remal 


degenerated and thinned, only the larger 
J. The ciliary body becomes degenerated in 
the last s after which the tension may cease to be raised 
owing to We ctive secretion of lymph. 

Thessybjective effects of pathological increased intraocular 
S re manifold. Pain is complained of, due to stretching 
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of the sensory nerves of the eye. The patient sees coloured 
haloes round lights ; these are due to alteration in the refrac- 
tive conditions of the corneal lamelle. The pupil becomes 
slghtly dilated and immobile, owing probably to cedema and 
pressure on the ciliary nerves as they run through the choroid. 
Rapid diminution in the amplitude of accommodation may be 
a prominent feature, so that there is an apparent increase in 
presbyopia. It is attributable to pressure on the ciliary 
nerves andon the ciliary muscle. Diminution of vision is due 
to cloudiness of the media, retardation of the blood flow, and 
pressure on the nerve fibres in the retina and optic papilla. 
Cloudiness of the 
media affects the cor- 
nea principally, and 
is due in the early 
stages to altered re- 
fractive conditions, in 
the later to oedema. 
Pressure on the nerve 
fibres first affects the 
temporal side of the 
retina, and therefore 
the nasal side of the 
field. ~\ater, the field 
be x contracted 
WII directions, and 
ntral vision is de- 
D pressed. Finally, 
vision is abolished, 
Fra. 164.—-Horizontal meriodional A) ð owing to totalatrophy 
a glaucomatous eye. x of all the fibres. 
Acute Glaucoma.— 
In even the most acute @ges of glaucoma careful inquiry will 
often elicit prodro1 mptoms. ‘Transient attacks of ob- 
scuration of visi ;1f a cloud were in front of the eye, 
have occurred Aih lights have appeared to be surrounded 
by rainbow Kalges. A feeling of discomfort in the eye and 
neuralgic,hegdache accompany these symptoms. Such attacks 
We) frequent, come on especially at night and after 


become 
exci or worry. It is noticed that stronger glasses are 
re 1 for near work. This condition may extend over 
NY ns or years. 

If the patient is examined while the symptoms are present 
Ot will be found that there is a slight haziness of the cornea, so 
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that it looks bluish, like glass that has been breathed upon— 
hence the term glaucoma (yAauxos, sea green). If the field of 
vision is taken between the attacks some slight contraction of 
the nasal field will be found, but central vision may be perfect. 

The acute attack sets in suddenly. It may be due to some 
condition inducing venous congestion, e.g., constipation, men- 
struation, over-feeding, alcohol, &c., or to worry, fatigue, a 
recent illness, or to the instillation of a mydriatic. The pain 
and anxiety of acute glaucoma in one eye may induce an attack 
in the other. Intense pain is felt in the eye and over the dis- 
tribution of the fifth nerve. The pain is frequently so bad that 
it causes vomiting, and the attack is liable to be mistaken for 
a severe “ bilious attack.” The temperature may be raised. 
The constitutional disturbance is often so great that the patient 
is prostrated, the pulse becoming irregular and intermittent. 
The vision rapidly diminishes, so that in a few hours only hand 
movements can be recognised. In a considerable number of 
cases both eyes are affected almost simultaneously. 

Objective examination shows some cedema of the lids and 
conjunctiva ; the latter is intensely congested and looks dusky 
red, owing to the dilatation of the veins. Ciliary congestion 
is marked. The cornea is cloudy and insensitive to the touch. 
The anterior chamber is very shallow. The iris is discoloured, 
the pupil moderately dilated and oval, generally with the long 
axis vertical. The reactions to light and accomm@dadion are 
abolished. Ophthalmoscopic examination is inj@ysible owing 
to the cloudiness of the cornea. The tensi the eye is 
considerably raised. O 

There is no true inflammation in thay stages, so that 
the term inflammatory glaucoma, ffeqyMntly used, is inad- 
visable ; it should be replaced by Qo7yéstive glaucoma. 

If the condition is not relieved peration, the amount of 
permanent diminution of visi epends upon the severity 
and duration of the acute z. Total abolition of vision 
may result. More fre Ne improvement occurs, ushered 
in by diminution of BRN Jonsiderable lowering of the visual 

acuity, and, still m@re¢ontraction of the field follows every 
acute attack. Al des, indeed, may be met with, from the 
mild prodromal‘agt@cks to the severest, with complete blindness. 
| The stages permanently slightly elevated. Some 


EARNS irritability persist. The pupil reacts sluggishly, 
and the AN 10 


J 


ws signs of atrophy, usually first in one or more 
phthalmoscopic examination now becomes possible. 


| psy 
Cups of the optic disc may or may not be found, according 
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to the duration of the raised tension before and after the acute 
attack. A single acute attack is not followed by cupping imme- 
diately, for this demands more or less prolonged high tension. 

In every disease of one eye the other should be thoroughly 
examined. In acute glaucoma it may be found that chronic 
glaucoma has existed long unobserved in the other eye, and 
well marked cupping of the disc may be present. The same 
causes which induced the acute attack in one eye may rapidly 
induce a similar attack in the other. The pain and worry 
associated with preparations for operation and so on increase 
the danger. This eye should therefore be carefully watched, 
and prophylactic measures adopted. It is usually sufficient 
to instil a drop of 1 per cent. solution of eserin in the sound 
eye every day so as to keep the pupil contracted. 

It is of the utmost importance that pathological cupping 
of the disc should always be recognised when present (Plate 
VIII., Fig. 2). It differsin ophthalmoscopic appearance from 
a deep physiological cup, with which it is most likely to be 
confounded, in that the excavation reaches to the edges of 
the disc and the sides are steep, not shelving. The retinal 
vessels have the appearance of being broken off at the margin 
of the disc. If they are accurately focussed here their con- 
tinuations upon the floor of the cup are slightly out of focus 
and look broader and paler. When the edges gyyrhang, as is 
often the case, the course of the vessels ake} climb the 
sides of the cup is hidden. By the indjy&g method slight 
lateral movement of the large lens caus distinct parallax 
(vide p. 114), which is more marked eeper the cup. By 
the direct method the difference į l between the vessels 
at the edge and on the floor can(bo? easured (vide p. 118). 

There is always some atropfky of the optic nerve when the 
disc is cupped by the glauc@g)atous process ; it is therefore 
not surprising that there ny be great difficulty in distinguish- 
ing a shallow glaucoma from the slight depression which 
follows simple at f the nerve without increase of 
tension (vide p. 37 N If the cup is deep and total it is certain 
to be acon In shallow glaucomatous cups the disc 
has a me whereas the atrophic cup is white. In 


many ee es all the conditions have to be weighed care- 


fully bef is possible to come to a definite conclusion ; the 
the So ion usually affords the most important criterion, 
the Ye raction being chiefly nasal in early glaucoma, con- 


ceric in optic atrophy. 
e final stage of the untreated disease is absolute glaucoma. 
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The eye is completely blind. The anterior ciliary veins are 
dilated, and a reddish blue zone surrounds the cornea. The 
cornea is clear, but insensitive ; it may have vesicles (bullous 
keratitis) or filaments (filamentary keratitis) upon it. The 
anterior chamber is very 
shallow. The iris is di- 
lated, atrophic, and may 
have a broad zone of pig- 
ment around the pupil 
(ectropion of the uveal 
pigment). The pupil is 
grey or greenish, instead Fra. 165.—-Diagram showing intercalary 
of jet black. The optic region, 

disc is deeply cupped. The tension is high; usually the 
eyeball is as hard as stone. 

Such an eye is generally painful, with temporary exacerba- 
tions, though patients often prefer to bear the pain rather than 
submit to excision. If it is still retained degenerative changes 
occur. The more important are due to giving way of the 
sclerotic before the continued high intraocular pressure. In 
this manner scleral staphylo- 
mata are produced. They may 
be in the neighbourhood of the 
ciliary body—ciliary staphylo- 
mata, or at the equator—equa- 
torial staphylomata. 

Anatomical investigation \ 
shows that ciliary staphylomata 
are of two kinds. In one, the 
region where the iris is adherent 
to the corneo-sclera gives way om \ 


(Fig. 165). These are called . 166.—Diagram showing inter- 
> calary staphyloma. 


intercalary staphylomata 
166). In them the iris cts into the anterior chamber 


from an attachment at terior margin of the staphyloma, 
while the ciliary D ittle altered, forms the posterior 
margin. The othr jform is the true ciliary staphyloma 
(Fig. 167). In@hem the region of th ciliary body itself 
gives way, S át it becomes spread out over the inner 
surface of ectasia. In many cases both parts become 
ectatic, 


Clin » it is impossible to distinguish between these forms. 
G 


Tgmajorial staphylomata can only be seen clinically when 
e’is turned well to one side and the lids separated. The 
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thinning and bulging of the sclerotic occurs principally at the 
spots which are weakened by the perforation of the vortex 
veins and are unsupported by the recti muscles. Such globes 
may become enormous, with walls as thin as paper. There is 
considerable danger of rupture from slight injury. 
Sooner or later the tension becomes normal or diminished 
in eyes with absolute glaucoma. This may be due either to 
stretching of the walls as already explained, or to degeneration 
of the ciliary body, whereby its secretory functions are dimi- 
nished or abolished. Usually both factors play a part, varying 
according to the particular case. Such an eye may even f 
shrink, but more commonly ulceration of the cornea occurs, 
owing to the defective resistance of the degenerated tissues. 
Hypopyon ulcer, panophthal- 
mitis, phthisis bulbi then form 
the sequence of events. 
Diagnosis.—Acute glaucoma 
is more likely to be mistaken i 
for iritis than any other disease. 
The differential diagnosis has 
already been discussed (p. 246). 
Treatment.—Acute glaucoma 
demands immediate energetic 
treatment. It € imperative 
that the tens} shall be re- 
duced as as possible. 
Theoreticgl\“this is best and 
most permanently effected by imme&&é iridectomy, and in 
most cases other measures fail. y case they should not 
be dallied with too long. The m 18, however, an unfavour 
able one for operation. The®konjunctiva is chemosed, the 
anterior chamber is extreme shallow, there is no time for 
exhaustive preparations, @d a general anesthetic will be 
necessary owing to impermeability of the stretched 
cornea to cocain. g to the constitutional disturbance | 
and the irregula @Y}ðn of the heart, one may feel diffident 
about giving Pa anesthetic in these cases. The 
danger is lightg.to be over-estimated, but a general anesthetic 
may be ey ed by deep infiltration of the orbit, with 


Fig. 167.---Diagram showing true 
ciliary staphyloma. 


RRA 
It N missible to try other remedies for a short time first. 
Es N per cent.) should be instilled every five minutes for 
sy half hour, one drop being placed in the other eye at the 
D vinencement (vide p. 278); the eserin drops are then con- 
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tinued every half hour until the tension falls or operation is 
decided upon. Meanwhile the eye is continually bathed with 
water as hot as canbe borne. This generally relieves some of 
the pain. If after an hour or two there is no sign of improve- 
ment, as indicated by distinct diminution of tension and good 
constriction of the pupil, iridectomy must be at once per- 
formed. Posterior sclerotomy may be employed as a tem- 
porary measure for the relief of tension while preparations 
for the iridectomy are being made (vide Chap. XXII.). The 
anterior chamber becomes deeper, thus facilitating the per- 
formance of iridectomy. 

Even if the results are satisfactory iridectomy must be 
performed as soon as the eye is quiet. There is, indeed, one 
objection to non-operative treatment, even when successful, 
and to posterior sclerotomy, viz., that the patient may refuse 
the radical operation when the acute stage has passed off. 
In cases in which this is to be feared, it is advisable in the 
patient’s interest to perform the operation at once. If there 
should be a lacrymal mucocele (vide p. 609) present both 
canaliculi should be ligatured, or the puncta cauterised with 
the actual cautery. If both eyes are affected, both should 
be operated upon at the same sitting. In no other disease is 
this procedure indicated or even justified. 

The prognosis of iridectomy in acute glaucoma Xe good, 
if it be performed early, that there is no valid reagan Jor sub- 
stituting any other operation for it. Some supgggns trephine 
for acute, as well as for chronic, glaucoma er. 452). In 
my experience the technical difficulties pQytephining under 
these circumstances are as great as aa) results are less 
favourable than those of iridectom 

Iridectomy was first tried for coma by von Graefe 
(1856) on the erroneous theory tl@)y%s it lowered the tension 


of the normal eye (which rod true) it would be beneficial 


in glaucoma. The true exj@& ation of the efficacy of iridec- 
tomy in glaucoma is t opens the angle of the anterior 
chamber and thus iN filtration. In acute glaucoma the 
iris is at first meQly pposed to the corneo-sclera at the 
periphery. The mawfipulations draw it away. Part of the 
iris is then tor} Way at its ciliary attachment, and the angle 
of the anteri amber is reopened in this situation. There is 
some re aS think that fluid is absorbed by the cut. edges 
of the coma, for wounds of the iris do not heal by cica- 
trisatagy, the lymph-spaces of the stroma always remaining 
Reg 1s with the anterior chamber at the cut margins. 
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In absolute glaucoma pain is best relieved by hot bathing 
and internal administration of aspirin. If possible consent 
should be obtained to excise the eye. It is rarely justifiable 
to trephine or perform any other operation merely for the relief 
of tension in these eyes, since there is nearly always a risk that 
the cause of the glaucoma may be an intraocular malignant 
growth, usually sarcoma of the choroid. 

Chronic Glaucoma, sometimes called simple glaucoma, is 
fundamentally the same disease as acute primary glaucoma ; 
every grade of severity is met with, but the more chronic 
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Fre. 168.—Field of vision in cor o) ag glaucoma, showing 
oD ? oO 


contraction x" side. 


forms are so insidious that Kial attention must be directed 
towards their discovery,@ 
The patient uii mplains of transient attacks of 
C 


obscuration of sigh of gradually diminishing acuity of 
vision ; but in § T) sases there may be no history of haloes 


and the diik ior of vision is continuous and very insidious. 

The eyes, m9y appear perfectly normal at the first examina- 
tion, thou Wi etimes the anterior ciliary veins are congested, 
and the Ñ is somewhat dilated and sluggish. An abnormally 
smal 8 nea should draw attention to the possibility of 
glau 1a, and hypermetropia increases the probability. The 
ye may be quite normal, and is found to be elevated only 
ò rfng an attack of cloudy vision. Hence it may be necessary 
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to examine the patient frequently and at various times in the 
day, especially during such attacks. 
Subjective examination will often reveal no diminution of 
- central vision. Hence it is of the utmost importance to take a 
careful chart of the field of vision. The commonest change is 
partial loss of the nasal field, often accompanied by some general 
contraction (Fig. 168). The change in the nasal field may be 
regular in outline, or there may be indentations with the apex 
directed towards the fixation spot. Such sectional defects may 
be above or below. In later stages the general contraction is 
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Fra. 169.—Normal fields with-tests as ek —-10/300, 6/2000, 
3/2000 (vide p. 138). (A. H nelair.) 


more marked, and eventually nw a paracentral patch of the 
temporal field persists, centr ion being abolished. Partial 
scotomata are to be found pecial means before nasal con- 
striction occurs, or wh is only slightly developed. If the 
central area of the s mapped out on a Bjerrum’s screen 
(vide p. 140), or withse’ suitable scotometer, an area of relative 
defect can freq ly be traced in direct continuity with the 


blind spot R m’s scotoma). The scotoma may pass in an 


are from ind spot above or below the fixation point, or 
may oN omplete annular scotoma. It is due to injury of 
bundle of nerve fibres at or near the edge of the disc. The 
oe of these fibres is also said to account for a charac- 


AĞ 
aw 


284 DISEASES OF THE EYE 


teristic sharply defined horizontal edge to the lost portion of 
the field on the nasal side (Ronne’s step) (Figs. 168, 170). The 
earliest sign of all is said to be a sickle-shaped extension of the 
blind spot above or below, or both, with the concavity of the 
sickle directed towards the fixation point (Sezdel’s sign) ; this 
is of more doubtful significance. A relative central scotoma 
sometimes follows rapidly on the development of the para- 
central scotomata: the prognosis is worse in these cases. 
Retinal adaptation is usually slower in people with chronic 


165 


Fia. 170.—Glaucoma fields with 3/ Q 1/2000. A = Position 
of blind spot. (A. H. sittclair. ) 


glaucoma, so that they takeQnger to get used to the lower 
degree of illumination on @yssing into a dimly lighted room. 
Ophthalmoscopic ex ation will often show some cupping 
of the disc ; frequen Star advanced, though the symptoms 
have been so sligh o have passed almost unnoticed. The 
field in these okey ill be found to be much damaged. 
Primary glaucdma invariably attacks both eyes sooner or 
later; usyaNone is considerably more advanced than the 
other. , chronic form sometimes occurs in young people, 
and sexs to attack men almost as frequently as women. It 
Bag eesionally occurs in myopic eyes. 
ere is no evidence that chronic glaucoma is due to 
NOr ased blood pressure, though, so frequently occurring in 
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elderly patients, it is often associated with it. Although the 
intraocular pressure responds passively to rapid changes in 
the general blood pressure (vide p. 15), slow changes are com- 
pensated and a fresh equilibrium of secretion and excretion 
is established. 

Diagnosis.—Chronic glaucoma has frequently been mistaken 
for cataract or optic atrophy. Cases occur in which the gradual 
loss of vision is attributed to cataract, and the patient is told 
that nothing can be done until the cataract is ripe for opera- 
tion. Vision is thus irretrievably lost. As a rule diagnosis is 
very easy. The haze of the pupil is bluish, diffuse and uniform, 
unlike the usual appearance in cataract. The pupil may be 
slightly dilated and generally reacts less to the stimulation of 
light. Examination with the ophthalmoscopic mirror in most 
cases renders the diagnosis certain by showing a uniform red 
reflex and the absence of opacities in the lens. 

Doubt as to the presence of glaucoma may arise in cases 
with senile striz in the lens. In patients predisposed to 
glaucoma the swelling of the lens which occurs in the early 
stages of cataract (vide infra) may lead to increase of the intra- 
ocular tension. The disc is not usually cupped in these cases, 
but there is generally more failure of vision than is accounted 
for by the lenticular opacity, and the field of vision may show 


contraction on the nasal side; the reaction of re pupil to 


light may be sluggish. In such cases it is advigaft) to do a 
preliminary iridectomy, which should be of the coma type 


with a large and peripheral coloboma. 

Cupping of the disc in glaucoma is acco by atrophy 
of the nerve fibres, and it may be diffi o distinguish this 
atrophy from optic atrophy due t r causes, especially 
those giving rise to what is known es Opie ” optic atrophy. 
The latter condition shows somp Şepression of the surface of 
the disc which is usually too sgh to be actually measured by 
the ophthalmoscope, but i onstrated by the bending of 
the vessels as they passo e edge of the disc. The depres- 
sion is greater in mog\eatSes of chronic glaucoma. In cases 
which give rise to lty in diagnosis little aid is afforded 
by the tension of t e, which may be normal or inappreciably 
raised at the tiĝo of examination. Reliance must be placed 
upon the his y of the case, the condition of the cornea and 
anterior er, and the record of the field of vision. The latter 
shows hS ntric constriction in primary optic atrophy, more 

ontraction of the nasal side in glaucoma. Accurate 


markęd 
mappe out of the blind spot and the central region of the 
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field on a large scale reveals changes in glaucoma (vide swpra) 
which do not occur in optic atrophy. 
Treatment.—An operation should be performed as soon as 
the condition is definitely diagnosed, the chief criterion in 
doubtful cases being the condition of the field of vision. If 
there is contraction of the nasal side the operation should be 
performed at once, even if central vision is quite normal. 
‘Until a few years ago iridectomy was the operation invariably 
performed for the relief of chronic glaucoma. The prognosis of 
iridectomy, however, is not nearly so good as in the acute form, 
owing to the fact that the periphery of the iris is often firmly 
adherent to the corneo-sclera before the condition is diagnosed. 
Hence a special endeavour was made to open up the occluded 
angle. If the section is made at the apparent corneo-scleral 
margin, when the iris is torn away it is almost certain to tear 
at the false angle, and little or no good results. It was cus- 
tomary, therefore, to make the section as pheripheral as is con- 
sistent with safety to the ciliary body, t.e., 2 mm. behind the 
corneo-scleral margin, with the object of carrying the incision 
through the adherent parts of the iris. It must be confessed 
that this object was seldom if ever attained. 
It was found, however, that this method of performing 
iridectomy sometimes succeeded in spite of impossibility of 
restoring the normal method of filtration. It egyed this by 
establishing a filtering scar. The new scar i e cases is 
composed of spongy tissue, through the intezgges of which the 
intraocular fluid is able to make its way Nọ the subconjunc- 
tival tissue, where it is absorbed. O 
Deliberate attempts have therefore een made to establish 
a safe filtering scar for the relief nic glaucoma. Such a 
scar is usually formed only if&hèfe is some impediment to 
proper cicatrisation, as, for &Mmple, when the iris is incar- 
cerated in the wound. Itiyppt justifiable deliberately to leave 
a knuckle of iris in the out when doing an iridectomy, as 
has been ner NOE a procedure involves the grave 
risks of iridocyclit Ne indies infection of the eye, and 
sympathetic only nia. Even more unjustifiable is the 
insertion of a sjlkthread or other drain into the wound. 
In an ordi corneo-scleral section the lips of the wound 
are in go position and sound healing rapidly takes place. 
This isx¢nWwch less likely to occur if there is a gap between the 
lips SS wound. Under these circumstances the gap becomes 
fille with loose scar tissue and a filtering cicatrix may result. 
Gi us operations have been based upon this principle. In 
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Lagrange’s operation an ordinary iridectomy is performed, but 
before closing the wound a small piece of the anterior lip is 
snipped off without wounding the conjunctival flap. In 
Herbert's operation a small rectangular trap-door is cut in the 
sclerotic just outside the limbus, the hinge being towards the 
cornea. A circular wound in the sclerotic offers the best 
chance of success theoretically. This can be effected by means 
of a punch or a trephine. 

Trephining is the operation which is now generally performed 
for chronic glaucoma (vide p. 452). By it a disc 1-5 mm. in 
diameter is removed from the wall of the globe just inside the 
limbus, so that part lies in the cornea and part in the sclerotic. 
The knuckle of iris which prolapses into the wound should be 
excised, so that a small peripheral iridectomy is performed. 
If a larger disc is removed there is danger of the tension 
becoming permanently too low, with the risk of malnutrition 
of the eye. The operation not infrequently fails from blockage 
of the wound with iris or too dense scar tissue. Filtration is 
encouraged by gentle massage of the eyeball through the upper 
lid. Secondary infection of the eye is liable to occur from-injury 
of the epithelium covering the bulging conjunctiva, but it is 
comparatively rare and is a risk which may be taken justifiably 
in treating so grave a disease as glaucoma. If trephining fails 
it can be repeated at some other part of the limbus, but the 
wound should always, if possible, be placed where it ¢stovered 
and supported by the lid, though it should not b close to 
the previous site. 

Trephining is uncertain in its results and ig le to be com- 
plicated with serious dangers, both imm e and remote, 
yet in my opinion it affords the best b on the whole yet 


devised for dealing with chronic ik a. 


In very advanced cases the fiel&&œf vision may be found 
reduced almost to the fixation point Experience teaches that 
in these cases operation may only do no good, but may 
result in the sudden comple s of all vision. After explain- 
ing this risk to the patie s still advisable in most cases to 
perform the operatio Cause this unfortunate result is rare, 
and in any case the Cor likely to become painful unless the 
tension is RES 

: 


Since glauco ways occurs in the other eye sooner or 
later the ques¢Nyrof a prophylactic operation in this eye arises. 
Since it jsQWtended by some danger, both immediate and 


remote, aa ince the advent of glaucoma may be long delayed, 


it is @AWnissible to operate until some slight contraction of the 
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nasal field can be demonstrated. A broad iridectomy per- 
formed at this early stage has a much better prognosis than 
when done later. Tt has the disadvantage of slightly lowering 
the vision by producing some corneal astigmatism, whereas 
trephining does not usually produce this result. The greatest 
care must be taken to warn the patient of the danger of the 
disease attacking the other eye, and of the earliest symptoms. 
He should be examined thoroughly and the field of vision taken 
every three months, and he should be instructed at once to 

consult the surgeon if any signs of 

the disease occur. Weak pilocarpin 


or eserin drops may be used every 
/ \ other day as a prophylactic measure, 
: and the general régime should be 
le ordered so as to avoid cerebral con- 
gestion. He should also be warned 
against putting drops, lotions, or 
ointment of any kind into his eyes 
without the advice of an ophthalmic 
surgeon. 

When one eye has been almost 
or quite lost at the time of the first 
visit it becomes a serious question 

SPa at : whether the better eye should not 
e aa eana o Ihe operated lipoma er than the 


with infantile glaucoma ; : 
(buphthalmia). Note the worse. Many su ifficulties arise 
f glaucoma, and 


stretching of the corneo- in the treatm 


sclera at the periphery, the can only be ¢ ed by the conditions 
flattening and displacement hee 
backwards of the lens, the of the in lal case. 


cupping of the disc, and It 
the general enlargement of jg ditionally indicated when 
the globe. x : : ; 
y glaucoma is definitely diag- 
nosed. Cases arise in whichft is impossible to be certain that 
the disease is presente others in which operation is re- 
fused. In such cas e pupils should be kept contracted 
by miotics. Ese X pilocarpin often succeed in reducing the 
tension of chrpnitlaucoma and postponing the evil day when 
useful vision iNest. They never cure chronic glaucoma. Hence 
they NA adopted only as a temporary means of allevia- 
tion or @tseful adjuncts. If the tension is definitely raised 
and tion is refused, 1 per cent. eserin should be ordered 
UN imes a day until the tension is normal. If the tension 
ix nòt definitely raised the pupils should be kept moderately 


SS Pistricted with 0-5 per cent. pilocarpin or 0-25 per cent. 
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eserin once or twice a day for a prolonged period. These cause 
conjunctival and ciliary irritation if used constantly, but pilo- 
carpin is less irritating than eserin, though perhaps rather less 
efficient. Gentle massage with the finger-tips is certainly 
useful, promoting lymph-flow, and temporarily reducing the 
tension. 

Infantile Glaucoma (Syns.—Buphthalmia, Hydrophthalmia). 
—Glaucoma in rare cases attacks children, when it assumes a 
quite different clinical appearance. It arises from congenital 
blockage of the angle of the anterior chamber, due either to a 
congenital defect whereby the root of the iris does not become 
normally separated from the corneo-sclera or becomes adherent 
to it through intra-uterine or infantile inflammation. In many 
cases examined microscopically Schlemm’s canal has been 
found defective or absent. The fundamental condition is 
therefore the same as in glaucoma in adults, viz., defective 
filtration of lymph from the eye. The reason why it assumes so 
different a clinical picture is dependent entirely upon the 
greater plasticity and extensibility of the walls of the young 
eye. Instead of offering an insuperable resistance to increased 
internal pressure the sclerotic gives way more or less uniformly, 
so that the globe becomes very large. 

The thinned sclerotic of the ciliary region is bluish in colour, 
owing to the uveal pigment showing through. The junction 
of the cornea and sclerotic also stretches, so that t = j 
forced forwards and assumes a globular shape (k 
The anterior chamber is therefore extremely 
There are often slight opacities in the corne e appearing 
as lines with double contour; these are to ruptures in 
Descemet’s membrane. The lens doe participate in the 
general enlargement ; owing to ae ion of the ciliary 


region the suspensory ligament is stfetched so that the lens is 
flattened and displaced slightly backwards. This removes some 
support to the iris, which bees tremulous (iridodonesis). 
The optic disc is deeply egpare condition has lasted long. 

The intraocular tension faised, but often scarcely appre- 
ciably as determined Q nical methods owing to the expan- 
sion of the globe. O act for a long period prevented the 


true pathology of disease from being recognised. 
As a result o expansion the eyes are usually myopic, 
though less, might be anticipated from their length. 


This is d RA he flattening of the lens and its displacement 
backwar N well as to some flattening of the cornea, all of 
whic ors tend to counteract the axial myopia. 
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Treatment is unsatisfactory. Iridectomy and anterior 
sclerotomy have been employed with success, but more fre- 
quently with failure. The best results have been obtained 
from anterior sclerectomy with the trephine, and this method 
is also less dangerous than either iridectomy or anterior 
sclerotomy. Miotics are useless. 


LO 


CHAPTER XV 
THE LENS 


Tue lens is composed entirely of epithelium, which is sur- 
rounded by a cuticular envelope or capsule (vide p. 9). It is 
therefore subject only to degenerative changes, and is incap- 
able of becoming inflamed. Degenerative changes in the lens 
invariably result in loss of transparency in the parts affected. 
This condition of partial or complete opacification is called 
cataract. 

The degenerative changes commence by the accumulation 
of fluid between the lens fibres, so that spindle-shaped spaces 
are formed. They, in the first instance, cause opacity merely 
by the irregular refraction which they induce. Later, the 
fluid contains albuminous deposits which are actually opaque: 
they form globular masses, called Morgagnian globules. At 
a later stage the fibres break down into rounded masses which 
are indistinguishable from the Morgagnian globule 

Cataracts are classified according to the positio extent 
of the opacity or opacities in the lens, and it is Ghd that the 
situation and distribution correspond with Ons combina- 
tions of clinical conditions—age, general dysasé, &c. In some 
cataracts the opacities spread and lyse the whole lens 
becomes opaque; such are called p sive cataracts: in 
others they remain stationary. Seile Cataract, which is the 
commonest form of all, is a progi@§sive cataract. 

Senile Cataract.—This, as itame implies, rarely occurs in 
persons under fifty years of O 

In the incipient senilexgaract radial spokes or sectors of 
opacity are seen, with N reas between them (Figs. 172, 173). 
They are difficult or daylight or by oblique illumination 
(vide p. 93), and catwfact should not be diagnosed without 
confirmation witkhe ophthalmoscope. With the undilated 
pupil only the@nds of the spokes are seen, but when the 
pupil is digs With cocain or homatropin (never with atropin, 
vide p. the linear opacities are often found to be the 
poes Sectors, with their bases towards the periphery. 
The erally begin in the lower part of the lens. Careful 
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examination with oblique illumination and the ophthalmo- 
scope will show that the opacities are in the superficial parts 
or cortex of the lens, some in front of the nucleus, others 
behind. They start from the region of the equator and 


Fre. 172.—Senile cataract. 1, section, showing opacities in the cortex ; 
2, appearance by reflected light—dark striz on a red background ; 
3, appearance by oblique illumination—grey striæ on a dark back- 
ground. (Nettleship.) 


sectors developing as time goes on. 

Seen by oblique illumination the opacities are grey (vide 
p. 93); seen with the ophthalmoscopic mirror at reading 
distance they appear black against a red background. At 
the very earliest stage the opacities shift with the incidence 
of the light, showing that they are 
merely differences of refractive index 
(vide p. 290). 

The pupil in old peo ET) seldom so 
black as in the young SS sometimes 
distinctly grey. reyness is uni- 
form, cataract v not be diagnosed 
unless definite > eR ity y is shown on ex- 
amination the ophthalmoscope. 
Fre. 173.—Commencing This grey nse) thout opacity 18 caused 
senile cataract, the by incrSgse~in the refractive index of 
strie confined to the the co te the lens in old people 
ar Ct tho Jeu, ies and is due to increase of 


a very common mode : esp 
of commencement. ion cee scattering of light. 


e above description applies to the 
commonest zA of the opacities in senile cataract ; 
it may be disti ed as the subcapsular type. Two other 
types occur e E In one group the opacities are 
supranucleg, Chey are more variable in appearance and con- 
sist of co Nic lines, radial streaks and cloudy patches. This 
irre gee distinguishes them from lamellar cataract (q.v.). In 
the MU group the opacities are intranuclear, by which term 

thee cases may be distinguished from the congenital nuclear 
NOs act. In this group the nucleus of the lens is diffusely 


extend towards the axis of the eye, more and more spokes and’ 
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cloudy, gradually clearing towards the peripheral cortex. 
Combinations of the various types are not uncommon, sub- 
capsular sectors being associated with intranuclear cloudiness, 
or the latter with supranuclear opacities. Moreover dots of 
opacity occur. They are larger and denser than the dots 
of congenital punctate cataract, and are unlike that form in 
being slowly progressive. Punctate senile cataract may 
appear as early as twenty to thirty years of age. The intra- 


if 


B 
Fie. 174.—A, shadow of iris by oi illumination in immature 


cataract ; B, absence of shad n mature cataract. 


nuclear form is also earlieg bout forty) than the ordinary 
subcapsular. X 

In the progressive of senile cataract the lens contains 
more water than nOrgdl, and this is associated with swelling 
of the fibres. Whefr'the opacity has become considerable the 
swelling causes appreciable antumescence of the whole lens, 
shown by t lee shallowness of the anterior chamber. 
This maxNe*the cause of increased intraocular pressure in 
eyes prò posed to glaucoma (vide p. 274). 

aey prioleus in the common subcapsular type undergoes 
li ange and does not become opaque, but eventually the 


AO 
ww 


294 DISEASES OF THE EYE 


whole of the cortex is cataractous. The cataract is then said 
to be ripe or mature. The whole of the pupillary area may 
appear to be opaque before the cataract is mature, since the 
most superficial layers of the cortex are the last to degenerate. 
As long as there is any clear lens substance between the 
pupillary margin of the iris and the opacity the iris throws 
a shadow upon the grey opacity when light is cast upon the 
eye from one side (Fig. 174, A). When the cortex is com- 
pletely opaque the pupillary margin lies almost in contact 
with the opacity, separated only by the capsule ; the iris then 
throws no shadow, and the cataract is known to be mature 
(Fig. 174, B). This is an important guide 
to the most favourable time for opera- 
tion. 

At this stage it will be found that the 
anterior chamber has regained its normal 
depth. The watery fluid has been ab- 
sorbed from the lens, which has again 
returned to its normal volume. 

If the process is allowed to go on un- 
interrupted the stage of hypermaturity 
sets in. The cortex is then completely 
disintegrated and transfor Jio into a 


pultaceous mass. Usual} e loss of 
fe. water continues so that lens becomes 
Fic. 175.—Diagram of 


! more and more ae and shrunken. 
Morgagnian cataract. 


Windeusetion. Lhe lens is. then nd yellow, often 

with cretaceous Ao and bright 
specks due to crystals of cholet The anterior capsule 
becomes thickened by keg 


cells, so that a dense white c lar cataract is formed at the 
anterior pole in the pupillaryNgrea. Owing to shrinkage the 
lens and iris become tr us, the anterior chamber being 
much deepened. on tion of the suspensory ligament 
may lead to TEUN he lens. 

Sometimes t rption of water ceases at the stage of 
maturity. i O then becomes quite fluid, and the nucleus 
sinks to the @gttom of the capsule. The liquefied cortex is 
milky, the eus appearing as a brown shading, limited above 
by a A Mfcular line. The nucleus alters its position with 
cha position of the head. Such a cataract is called a 

man cataract (Fig. 175). 

shee cases the sclerosis of the lens fibres which causes the 

ore opment of the nucleus extends beyond the usual limits, 


of the anterior cubical - 
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so that the whole of the lens becomes converted into nucleus. 
Such a lens is hard, dark brown and semi-transparent. The 
pupil looks black, the brownish colour being revealed only by 
oblique illumination. The condition is called black cataract, 
though strictly speaking it is not a true cataract. Central 
intranuclear senile cataracts often show a brownish colour by 
oblique illumination, due to coincident sclerosis. 

The mode of treatment of cataract depends largely upon the 
amount of central sclerosis, t.e., upon the size of the nucleus. 
Up to about thirty years of age the nuclear fibres are still fairly 
soft, and capable of becoming absorbed if the aqueous gains 
access to them. After this age absorption is very slow and 
incomplete, and if cataract occurs the nucleus must be removed 
from the eye. The size of the nucleus then determines the size 
of the incision which is necessary. The cases in which the 
nucleus is very small are called soft cataracts, since they consist 
chiefly of soft cortical matter. In most patients over fifty 
the nucleus is large, and these cataracts are called hard cataracts, 
although the lens is by no means hard throughout. This only 
occurs in black cataract, in which the nucleus reaches its maxi- 
mum size, viz., that of the whole lens. Such cataracts require 
a very large section for their removal. In mature cataracts the 
brownish appearance of the nucleus by oblique illumination 
gives some idea of its size and an indication of t KO of the 
section necessary for its removal. 

Symptoms.—The appearance of black spo 
eyes is usually the first symptom complai They differ 
from the ordinary muscz volitantes oc ally complained 
of in normal eyes, and much exag in cyclitis, &c., in 
that they are stationary, re relative position in 


N of the 


the field of vision in different pogéiNpns of the eye. Uniocular 
polyopia, another symptom, is the doubling, trebling, &c., of 
the objects seen with the ey tis due to the irregular refrac- 
tion of the degenerating | that several images are formed 
of each object. It is worse on looking at bright lights, 
and is therefore nopic€@)most in the evening. 

As the opacity &tgnds and becomes denser, the acuity of 
central Neate Co gtk especially when there is much central 
opacity win atter cases vision is often better in a dull 
light, owin the dilatation of the pupil. In most cases of 
senile ct the pupillary region suffers latest, so that a 


poet t is grateful to the ‘patient, both on account of 
ter illumination and also because the rays which 


through the irregularly refracting peripheral parts of 
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the lens are cut off, but the patients seldom like to face the 
light. 

Eventually the central area becomes affected and vision 
steadily diminishes until only quantitative perception of light 
remains. In many cases of mature senile cataract fingers can 
still be counted at a few feet, or at least hand movements 
discerned. In all cases light should be perceived readily and 


` the direction of incidence accurately indicated. The detection 


of the projection of light is of the utmost importance, as it 
affords important evidence as to the probabilities of a good 
result from operation. It is tested as follows. The opposite 
eye is covered securely by the palm of the patient’s hand. Light 
is then reflected from the ophthalmoscopic mirror into the 
cataractous eye from various directions, the patient looking 
straight forwards. He is told to point with his other hand in 
the direction from which the light seems to come. He ought to 
do this readily and accurately. If he does not, we suspect 
some disease of the retina, e.g., patches of retino-choroidal 
atrophy, &c., and a less favourable prognosis is given. Rela- 
tively poor projection is not an absolute contraindication to 
operation, and each case must be determined on its merits. 

It will be seen that cases of advanced cataract in which the 
fundus cannot be satisfactorily explored by the ophthalmoscope 
at the first visit, and in which projection is relati bad, offer 
considerable difficulties in deciding the t, 
adopted. It is therefore of the greatest im 
case of incipient cataract should be m arefully explored 
and exhaustive notes of the ophthalm ON. condition taken, 
so that at a later stage, when thefuddus can no longer be 
observed, its previous mcg eady on record. Every 


case of incipient cataract shotNd therefore have the pupil 
dilated so that a thorough eXaMmination of the eye may be 
recorded. Homatropin maybe used with impunity in most 
cases, but a drop of cent. eserin must invariably be 
instilled before the leaves, otherwise there is danger 
that an attack of gl@ybma may be induced by the administra- 
tion of the mydriaty. If the eye is definitely of glaucomatous 
type, with aug) comes, shallow anterior chamber, &c., cocain 
should be ay instead of homatropin. The field of vision 
should a taken at this stage. 
Th of development of senile cataract varies greatly, 
SS: occupying many years, or, indeed, the cataract may 


somet 
yea rach maturity. The progress is usually more rapid in 


ld people. Very rapid maturation in younger patients 
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usually indicates some complication, e.g., cyclitis, diabetes, &c. 
The forms with fine radial lines are slower than those with 
cloudy opacities. It is best to examine every case at stated 
intervals, a careful drawing of the opacities being recorded at 
each visit. The length of the intervals must be determined 
by the individual case. 

Cataract occurs equally in men and women. It is usually 
bilateral, but develops earlier in one eye than the other. Cases 
of hereditary predisposition have been recorded, and in some 
of these the cataract develops at an earlier age in successive 
generations (“ anticipation,” Nettleship). Cataract can be 
produced in rabbits by administration of naphthalin and other 
poisons. It occurs in cases of ergotism in human subjects, and 
autotoxins may account for its occurrence in tetany and 
myotonia atrophica. 

Pathology.—The cubical cells lining the anterior capsule of 
the lens (vide p. 9) undergo vacuolation in senile cataract. 
Changes in these cells can be made out clinically by using a 
strong binocular loupe. The cortical opacities are due to the 
formation of Morgagnian globules and the breaking up of the 
lens fibres (vide p. 291). The hydrolysis of the lens protein 
leads to the formation of tyrosin both in the lens and aqueous : 
tyrosin is not found in the normal lens (Burdon Cooper). Cho- 


lesterin crystals are not infrequently seen in catara Senile 
cataract has been attributed to changes in the co oduced 
by shrinkage of the nucleus, but the evidence 1 tisfactory 


Many other theories have been advanced, b e most prob- 
able is that the nutrition of the lens suffe ing to metabolic 
changes in the general organism, poss wing to the forma- 
tion or want of destruction of Aa as cytotoxins. 

Treatment.—No treatment by ekugs, &c., has any effect 
upon the progress of uncomplic senile cataract. 

In incipient cataract the co@%ition of the patient may be 
much ameliorated during edious process of maturation. 
A low degree of myopi o 4 D) may develop during this 
stage ; it is due to rel@tyve increase in the index of refraction 
of the nucleus of the lgns, a change in the opposite direction to 


that which nee occurs (vide p. 50). Astigmatism may 


develop or un change. These errors of refraction should 
be’ correcte ut often the astigmatism is irregular and 
glasses aN i help. Considerable loss of vision may be 
associat with the refractive changes which precede the 


definjta formation of opacities. Tinted glasses may be found 
Oi 1, the tint varying with the circumstances of the case. 
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Amber-tinted glasses are most generally useful. They cause 
an extraordinary increase of definition even in normal persons, 
due to absorption of rays of shart wave-length. Blue glasses, 
which allow the chemically active ultra-violet rays to pass, are 
not contraindicated in this case, since the cutting off of the 
more luminous rays is restful. These or smoked glasses are 
indicated, especially when there is a considerable degree of 
central opacity, since the pupils are kept slightly dilated. 
This effect may be obtained with greater certainty by instilling 
a very weak mydriatic. Atropin, yẹ to $ gr. to 3 i., one drop 
every other day, may be ordered, if homatropin is found not to 
raise the tension. The slightest predisposition to glaucoma, 
e.g., high hypermetropia, small cornea, very shallow anterior 
chamber, &c., contraindicates this treatment, and it is wise to 
observe the tension carefully during the treatment in all cases. 
Sometimes weak atropin causes more blurring, in which case it 
must be abandoned. Central opacities often cause diminution 
of central vision apparently out of proportion to the amount 
of opacity observed. 

There is no reason to restrict the use of the eyes in incipient 
uncomplicated senile cataract, but the patient may be much 
assisted by instructions as to the arrangement of illumination 
and so on. If the pupillary area is free, brilliant gllumination 
will be found best ; if the opacities are large tral, a dull 
light beside and slightly behind the patien Nien will give 
the best result. 

In mature cataract the lens must xtracted. Before 
deciding to operate, attention must (eee to details other 
than those connected with visio iously described. The 
pupil should react promptly rmally to light. Careful 
search must be made for preigtiote on the back of the cornea 
(“k.p.”), for the catarac y be a mature complicated 
cataract (vide p. 308). ırine must be tested to eliminate ' 
albuminuria and glyc , though these do not necessarily 
contraindicate opera The state of the conjunctival sac 
must be thoroughI(xamined. If there is the slightest con- 
junctivitis, and,gbpve all, if there is dacryocystitis, a course of 
preliminary Ggatment is necessary. Old people frequently 
suffer fronewSronic conjunctivitis induced by senile ectropion, 
&e. It €Nest treated by relieving the cause as far as possible, 
and Ww e of astringent lotions. An occasional painting with 
ay itrate is the most potent means which we possess of 


ving infective organisms from the conjunctival sac in 


se cases, since they are carried away mechanically with the 
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desquamated epithelium, &c. Often the process is long and 
tedious, and doubt as to the safety of operating still persists. 
In such cases a bacteriological examination should be made, 
and if pathogenic organisms are found, especially virulent 
pneumococci, operation must still be postponed. In cases of 
doubt the eye may be tied up with a pad and bandage for one 
night. The pad is examined the following morning, and if 
there is any discharge upon it, or if the lids are gummed 
together with inspissated secretion, further treatment and 
repeated bacteriological examinations are indicated. It is 
inadvisable to tie up the eye the night previous to operation, 
for it is found that this procedure favours the growth of 
bacteria in the conjunctival sac. 

The presence of a mucocele is an absolute contraindication 
to operation. It must be cured (Chap. XXXII.), or the 
lacrymal sac must be excised, or the canaliculi must be 
temporarily obliterated. The last may be effected by tying 
a ligature round each canaliculus or by cauterising each punctum 
with the actual cautery. The best treatment is usually 
excision of the sac. 

The teeth, nose, and throat, and any other likely focus of 
sepsis should be examined, and any pyorrheea, &c., eliminated 
before the cataract operation is undertaken. 

The treatment of unilateral and of immature ogiari offers 
some difficulty (cf. p. 307). When the cataractaNwnature in 
one eye while the other retains good vision lit vantage is 
gained by operating upon the cataract. difference in 
refraction between the two eyes after oper will be so great 


that it will be impossible for the pgéasg) to see well if the 
refraction is corrected, and if uncor etl the large blurred 
images formed by the eye may }&a positive disadvantage. 


The sole advantage which is gain&g is an increase of the field 
of vision on the affected side. @jhis may be a matter of great 
importance, as in people Kz ork amidst machinery or have 
to go about where ther uch traffic ; in these exceptional 
vases extraction is in, . There isalso the slight advantage 
that the eye is preflargd for the time when vision fails in the 
less affected eyẹ,œut this may be long delayed. These slight 
advantages doat as a rule justify operation, which, it must 
be remem) 9 i is attended with some, if usually trivial, 
danger, ly to the eye operated upon, but also to the other 
eye (vide) 438). On the other hand, the cataract must not 
ed to progress to too advanced a condition of hyper- 
Operation is then more difficult and more dangerous. 
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The case should be watched, and if signs of thickening of the 
capsule, calcareous deposits, &c., appear, extraction should be 
performed even though the vision in the other eye is still good. 
Cases of immature cataract with loss of useful vision require 
even more skill in the determination of the best time for 
operation. The difficulties and dangers of extraction are 
undoubtedly increased by operating while there is still a large 
amount of clear soft cortex. It is difficult to remove from the 
eye, tends to the production of iritis and other complications, 
and leads to the formation of dense secondary cataract (vide 
p. 307). Immaturity, however, is not an absolute bar to 
operation ; extraction under these circumstances may be 
followed by perfect results. It must be remembered that the 
patients are old, and, if not operated upon, are doomed to prac- 
tical blindness, which in the lower classes entails the loss of all 
wage-earning capacity. Operation will probably be attended 
by at least the recovery of useful vision, whereby the con- | 


) 


Fie. 176.—Lamellar cataract. 1, 2, 3, as in Fig. 173 Mics. 


ditions of existence are much ameliorated. s not necessary, 
therefore, to wait indefinitely for comp maturity if useful 
vision has already been lost. x\ 


Some surgeons temporise in the Yases, performing a pre- 
liminary iridectomy, on the kro) mis that the operation 
accelerates the ripening of the Sgtaract. It certainly occurs in 
rare cases, but 1s by no mea constant. Preliminary iridec- 
tomy has the advantage ciliat ne the subsequent extrac- 
tion, but has the cons} le disadvantage of subjecting the 
patient to the N Tts and dangers of two operations 
instead of one. Q ay be employed in complicated cases in 
which it is si) o test the reaction of the eye to operative 
interference, oF It is a less severe operation than extraction, 


and will adie indications as to the advisability of further a 
pros I is also to be advocated in cases with much 
diffu AY acity, often more concentrated in the central part of 
the Nior cortex, for in them the diminution in visual acuity 


ignkery marked, maturation is indefinitely delayed and the 
la lications produced by a large amount of sticky cortex 
ww” 
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are much to be feared. The extraction of the cataract should 
not be performed until at least four weeks after the preliminary 
iridectomy. 

The correction of the refraction after aion of cataract 
is dealt with elsewhere (see 
Aphakia, p. 497). 


Cataracts of Congenital or 


almost always partial and 
stationary. The commonest 
forms are lamellar and an- 
terior capsular; less com- 
mon are the various forms of 
congenital cataract, mostly 
of lamellar type, sometimes 
central or total. 

Lamellar Cataract (Syns. 
—Lonular, Perinuclear Cata- Fre. 177.—Lamellar cataract. 
ract).—This usually occurs 
so early in infancy that it is doubtful if it is not congenital. 
Although there is no true nucleus at this early age the central 
parts of the lens are conveniently termed the nucleus. The 
opacity in lamellar cataract is situated in the layers sur- 
rounding this central core, which itself usually ee 

punctate opacities; the Sypérficial 
cortex is quite clear (Fig(/76—178). 
When the pupil is cS a grey dis- 
coid opacity is seey(syrrounded by a 


perfectly Foi Oa ginal area. 


The diameter disc varies, that 
of the clea pheral area varying 
inversely. Nen the mirror the disc 
; appearsplack and sharply defined at 
AEDS the oe diminishing in density 
tG the centre; the peripheral 
Era. 178. Lamellar cata- AN a red reflex. Along 
ract with wig slig ) : 3 : 
opacity. V = -$ en outer edge spokes of opacity, re- 
sembling the handles of a steering 
wheel, often ao slightly into the clear area (Fig. 177). 
They are calledQ}ders, and are due to spindle-shaped opacities 
between t C fibres in layers a short distance outside the 
main op SS Occasionally two concentric rings of opacity 


are ake he cataract is usually stationary, but cases occur 
total opacity gradually develops. Both eyes are 


4 
we 


O 
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almost always affected, though not always to the same 
degree. 

The opacity is always sufficiently large to fill the area of the 
undilated pupil. The diminution of vision is therefore entirely 
dependent upon the density. The patient is brought for 
examination on account of defective vision. He usually holds 
objects very close to the eyes and is thought to be “ short 
sighted.” Myopia is indeed not uncommon in these cases, but 
the approximation of objects is usually for the purpose of 
obtaining larger retinal images (vide p. 35). 

There is no doubt that lamellar cataract is due to a period 
of malnutrition at some stage of late intra-uterine or early 
infantile life. It has been found that lamellar cataract in 
young rats, offspring of mothers fed immediately after birth 
of latter on diet lacking in vitamin A, fat, and phosphorus, 
may become normal if the food is replaced by a normal diet. 
No rachitic changes are found in the bones, whereas older 
animals get rickets under these conditions, but no lens 
changes. Epithelial structures are 
most affected. Epithelium as a 
rule covers surfaces, and the oldest 
cells are cast off, being replaced by 
young cells derived from the basal 
layer. There are Q. sites in 
‘which the epithelium persists: (1) the lena re, owing 
to its formation as an invagination of epi@fpSt, the oldest 
cells are central and cannot be cast offgX3) the enamel of 
the teeth, where the cells become cal and thus retained. 
Hence lamellar cataract is almost i ably accompanied by 
defective enamel in certain of Soa teeth. The i 


hypoplasia differs essentially ffgn*the condition of the teeth 
2) ? 


Fie. 179.—Hypoplasia of 
teeth. 


in congenital syphilis. The tg have an eroded appearance, 
with transverse lines acr hem, the incisors and canines 
being most affected (Fig : 

The time at whic ey athological process took place is 
indicated by the si the diameter of the opacity and the 
particular teeth(affeéted with hypoplasia. Only those teeth 
are affected whoSeenamel germs are being formed at the time. 
As regards ens, the youngest fibres are the most superficial 


(vide p. 9 that the diameter of the opacity indicates the 
size X ens at the time. Concentric rings of opacity are 


acco for by successive periods of malnutrition. 
Ț cause of the malnutrition is probably to be found in 
‘ey s of feeding and possibly exanthemata. There is some 


AO 
| w 
sO) 


dl 


O) 
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reason to think that rickets is a cause, and congenital syphilis 
has been indicted, but on insufficient grounds. A history of 
convulsions is very common. 

Treatment depends upon the density and the diameter of the 
opacity. In cases with dense opacity and very poor vision 
with undilated pupils the treatment depends upon the diameter 
of the opacity. If it is small with a wide area of clear cortex, 
and if distant vision is much improved when the pupil is 
dilated and the refraction corrected so far as possible, an optical 
iridectomy may be performed. In some cases, however, the 
opacity increases, so that iridectomy should not be done until 
there is fair certainty that the condition is stationary. Suitable 
cases for this operation are therefore quite uncommon. Usually 
the opacity is large, and it is then necessary to remove the lens, 
which has the grave disadvantage that it abolishes accommoda- 
tion. Since the patients are almost always seen when quite 
young, the central core of the lens does not yet form a hard 
nucleus. Non-scierosed lens fibres become absorbed if the 
aqueous gains access to them. 
Hence lamellar cataract can be 
treated by discission or needling, 
whereby an aperture is made in the 
anterior capsule through which the 
aqueous enters. This is the ordinary ¥ 3E ER apanan 
treatment of lamellar cataract, but ss tif cue) s 
it should not be employed unless the vision is serio 
or the other methods of treatment are imp e. As all 
varieties of density are met with the advisab#aty ‘of needling in 


cases with fair vision has to be consider he decision of 
this question depends upon whethepndyon with corrected 
refraction and retained accommodetisaAs to be preferred to 
probably improved vision after op Sion without accommoda- 
tion. I am of the opinion tha ie of 6/12, or even 6/18, 
with retained accommodatio nore valuable than a proble- 
matic 6/9, or even 6/6 wit ccommodation, but with the 
necessity of wearing cons ly very strong convex glasses. I 
do not therefore ope such cases. 

It is not advisable Jo needle lamellar cataracts until the 
child is 9 or 10.ngpths old. During the waiting period the 
pupils should pt dilated with 0-5 per cent. atropin once 
every other, 50 that the retina may be stimulated by light 
passing t SOS tie clear zone. This procedure diminishes the 


risk of ny%đgmus or squint developing. 
Aggi: Capsular Cataract (Syn.—Anterior Polar Cataract). 


O 


impaired 


AČ 
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This form of cataract is commonly known as anterior polar. 
It is best to reserve this term for any cataract at or near the 
anterior pole of the lens, since there are two forms of anterior 
polar cataract, viz., anterior capsular and anterior cortical. 
Similarly the term posterior polar should be used in the same 
manner, though there is more ambiguity here. There are two 
forms of opacity which are known as posterior polar cataract. 
The posterior cortical cataract is the commonest form of com- 
plicated cataract (vide p. 308) (Fig. 184). The other posterior 
polar “cataract ” is not strictly a cataract at all, since it is 
due to persistence of part of the posterior vascular sheath of the 
lens, and is therefore situated upon the posterior surface of the 
lens, 7.e., it is not a true lenticular opacity (Fig. 186), though 
there is always some opacity in the adjacent lens fibres. 
Anterior capsular cataract is due to abnormal proliferation 
of the cubical cells which line the anterior capsule (Fig. 181), 


Fie. 181.—Diagram of section of anterior ae r cataract. 


the centre of the pupil (Fig. 180). ulus to proliferation 
is caused by contact with the nor inflamed cornea. Con- 
tact of the lens with the norm me causes opacity in the 


and is usually limited in gy aoe S a a small area in 


lens only if it occurs at an sot e. This is indeed fortunate, 
a 


for if it were not so most intr r operations, e.g., iridectomy, 
would be impossible. gsr y young children it is probable 
that a very short ti tact is all that is necessary. The 
older the patient nant er is the time required. Contact with 
an inflamed cor more liable to produce an anterior cap- 
sular cataract than/with the normal cornea. In most cases it 
is due to peyfygation of a corneal ulcer, usually caused by 
ophthalmia nator more rarely to a perforating 
woun 

A N capsular cataract is sometimes congenital, when it 


ot probably due to contact with the cornea, possibly 


ut actual perforation, or to delayed formation of the 
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anterior chamber. In these cases it is almost always bilateral, 
whereas the acquired form is generally unilateral. 

When an ulcer perforates the aqueous escapes and the lens 
and iris are driven forwards into contact with the back of the 
cornea. If the perforation becomes blocked with iris the 
anterior chamber re-forms, the length of time of contact 
between the lens and cornea varying in different cases. If it 
is short, no harm may be done to the lens unless the patient is 
very young. If it is more prolonged an anterior capsular 
cataract is formed and the lens adheres more or less to the 
wound. When the anterior chamber re-forms the lens usually 
separates completely from the cornea: less frequently the 
adhesion stretches out into a fine filament, which may persist 
or break. Occasionally the adhesion is so firm that the lens 
is permanently anchored to the cornea; the eye is usually 
lost by panophthalmitis or secondary glaucoma in these cases. 

The dragging upon the adhesion when the anterior chamber 
is re-formed may cause a conical protrusion of the cataract— 
pyramidal cataract (Figs. 116, 180). 

The deleterious effects of contact may affect the underlying 
cortical fibres, so that an anterior cortical cataract may occur 
with a capsular one. The cubical anterior capsule cells may 
grow in between the capsular and cortical opacities. They 


give rise later to normal transparent lens fibres hat the 
two opacities become separated by a narrow zone of 


so small and sharply defined that vision is is) impaired, and 
no treatment is required. xS 

Congenital Cataract manifests itse ®© variety of different 
forms. As already stated, anteri ‘sular and typical 
lamellar cataracts may be congenif, Many other forms are 
nearly allied to the lamellar tykð, those occurring early in 
foetal life being smallin diam@r (vide p. 302). To this cate- 
gory belong the following; 

Central or nuclear c Qi, a small spherical opacity in the 
centre of the lens, sarod by clear cortex. 

Fusiform cataract, yilso called spindle-shaped, axial, or 
coralliform, an, aatero-posterior spindle-shaped opacity, some- 
times with offgxgéts giving an appearance much resembling 
coral: thisé shows a great tendency to occur in families. 
Discord _gaggact is also a familial form, showing a somewhat 
illede N isc of opacity just behind the nucleus in the 
posteðor cortex. 

er congenital cataracts minute points of opacity are 
Ò D.E 20 


cortex. In the absence of cortical in is G e opacity is 


AČ 
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seen scattered throughout the lens, or limited to parts— 
punctate cataract. Many varieties of this type occur. Bluish 
spots, seen by oblique illumination near the anterior surface 
of the lens, and of congenital origin, are not uncommon. 
They are almost transparent when viewed with the ophthalmo- | 
scope, remain unchanged throughout life and require no treat- | 
ment. A single minute round opaque spot, usually eccentric, 
and situated deeper in the lens substance, is not infrequently 
seen in the routine examination of patients with the ophthal- 
moscope. It is doubtless congenital and is stationary. 

Most of these congenital cataracts are stationary. They may 
be associated with other congenital stigmata, such as nystag- 
mus (vide p. 528), congenital colobomata, &c. They may 
require no treatment, or optical iridectomy or discission may 


Fre. 182.—Secondary cataract from a sectigyNb¥ Treacher Collins. 


be indicated (vide p. 302). It is ig wait until puberty in 
cases apparently suitable for oftija$ iridectomy, the pupils 
being kept dilated with atrop% 17 the meantime, since some 
are not stationary but gradu progress to the formation of | 
total cataract. 
Total cataract may be @genital or the result of progressive | 


partial congenital Ni . The lens may be shrunken and 


much degenerated there are often other congenital defects 
in the fundus, €) hese cases should be treated by discission, 


but the progpost$ given must be very guarded. Sometimes 


needling rey persistence of the posterior vascular sheath of 
the lens.@th or without persistence of the hyaloid artery. 
In st Ses violent attempts to remove the opacity by need- 


lingN@¥ result in the loss of the eye. 
he pupil is often small with congenital total cataract and 
N@icts very feebly, if at all, to light and on convergence. 
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Neither does it dilate appreciably with atropin. Attempted 
discission of the shrunken cataract often causes rupture of 
suspensory ligament, and it may be necessary to remove the 
membranous lens with iris forceps through a keratome incision. 
Vitreous is usually lost and there may be severe reaction, but 
the result not infrequently justifies the heroic measures. 

Congenital cataracts should not in general be needled until 
the child is 9 or 10 months old. If there is a clear peripheral 
zone they should be treated like lamellar cataracts (vide p. 302). 
In cases where the lens is completely opaque, or the pupil will 
not dilate, and when squint or nystagmus is developing, it is 
advisable to needle at a much earlier age, though there is some 
risk in doing so. 

The Treatment of Unilateral Cataract in Children.—When 
dense unilateral cataract occurs in a child, whether from lamellar 
or congenital cataract or from traumatism (vide “ Traumatic 
Cataract ”’), so that the pupil becomes grey or white, it is 


Fie. 183.—Posterior cortical cataract. 1, 2, 3, as in NY 

(Nettleship.) 
advisable to needle early. In these cases the apdrance of the 
eye militates against the individual obtai employment. 
Moreover, needling is a less severe IN than extraction 
of cataract, which may become neces a later date if the 
other eye fails. The treatment of uni al cataract in children 
differs therefore from that of a ser condition in adults (vide 
p- 299). 

Secondary Cataract (Syn.—~ Asr- Sa is the opacity which 
persists or follows after th Sion or discission of the lens. 
In both these a Osterior and part of the anterior 
capsule remain in site only the posterior capsule remains 
in the pupillary a are Ae) corrected vision will probably be good, 
though it may be mch impaired by wrinkling of the capsule 
and the cons KN t irregular refraction. In many cases, 

especially ee the cataract is not quite mature, some soft, 
clear co sticks to the capsule. This becomes partially 
absorbe RO action of the aqueous, but it often becomes 
shut nae the aqueous by adhesion of the remains of the 
and ipr capsule to the posterior capsule. In such cases the 
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cubical cells which line the anterior capsule also persist ; they 
continue to fulfil their function of forming new lens fibres, 
though those formed under the abnormal conditions are 
abor ive and opaque (Fig. 182). If these remnants lie in the 
pupillary area a dense membrane is formed through which the 
rays of light penetrate with difficulty, so that vision is very 
imperfect. If the previous operation has been followed by 
iritis, exudates also adhere to the lens remnants and organise, 
thus contributing a fibrous membrane in addition. 

Secondary cataract is demonstrated either by oblique 
illumination or by the ophthalmoscope. If fine, it may be 
difficult to see, forming a grey film by the former method, a 
cobweb-like haze by the latter. The denser membranes are 
easily recognised. They vary in density, 
showing coarse opaque bands separated 
by more transparent areas. 

Treatment.—Secondary cataract re- 
quires needling (wide p. 456). 

Complicated Cataracts (Syn.— 
Secondary cataracts) are those forms 
which result from malnutrition of the 
lens, due to disease of other parts of the 

3 eye or of the general system. The lens- 
Fic. 184.—Posterior cor- jg nourished by lymph whieh is supplied 
tical cataract (posterior by the ciliary body. [f£}simg to disease 


polar cataract), seen by ` ¥ oe ` ioe 
of the ciliary body ee lymph secreted 


reflected light. } 
j from abnormal ble&QN, the nutrition of 

the lens suffers, opacities are formed. KOy usually commence 
in the centre of the posterior paf the cortex, and are 
therefore at first posterior cortical Qto Wis (often called posterior 
polar) (vide p. 304) (Figs. 183 K8? . The opacity seldom re- 
mains confined to this situatio It progresses, affecting first the 
periphery of the anteriog @rtex close to the nucleus, finally 
involving the whole cory In many cases the opacities are 
find and dust-like, NY afe scattered throughout the cortex 
from the commege@yent. increasing in number and density as 
time goes on. 
The total cataract formed in this manner is usually soft and 
uniform i Aco ane In still later stages the watery con- 
stituents ‘ome absorbed, the capsule becomes thickened, 
the lens shrinks, giving rise to tremulousness of the 
iris, SY other degenerative changes—calcification, &c.— 


ve. 
So ee cataracts occur in advanced cases of cyclitis, 
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in absolute glaucoma, in choroido-retinitis—disseminated 
choroiditis, “ retinitis ” pigmentosa, &c.—in high myopia, in 
detachment of the retina, &c. ; they also occur in suppurative 
inflammation of the cornea, especially that produced by ulcus 
serpens. The opacity in the posterior cortex, which is generally 
stellate in shape, is seen in its most characteristic form in 

“ retinitis ” pigmentosa, in which disease also its slow progress 
can be easily watched. The vision is already much diminished 
before complicated cataract makes its appearance. This fact 
is of the utmost importance from the prognostic point of view 
since, even if the cataract is successfully removed, the pro- 
gressive diminution in vision due to changes in the fundus is 
not thereby influenced. In every doubtful case not only must 
the central and peripheral vision 
be carefully investigated, but an 
exhaustive search must be made 
for precipitates upon the back of 
the cornea. 

Treatment must be directed in 
the first case to the cause of the 
complication. This is often 
tedious and unsatisfactory, but 
must be persevered in as long as 
useful vision persists. If then the 
perception and projection of light 


appear to be fairly good, and ae ia! Ne of the leds 
a 


cataract is of a nature suitable for (Marcus ). The direction 
operation, it should be removed © phoma, upwards, Ae 
CADIE : % unusual. Note the 
by discission or extraction, accord- €jive development of the 
ing to the age of the patient. ¢) 
Many cases are not suitable forge S 
operation, mostly on Seta of @¥ very defective vision and 
projection of light. Even in Gye. if there is a possibility of 
success, operation may be adit aken after warning the patient 
of the doubtful i issue, RO ss of such an eye weighs little 
against a possibility Niproves vision. It is wise in these 
cases to do a preliffingry iridectomy (vide p. 300). 

Diabetic Catargctsshould be regarded as a form of com- 
plicated catar Cataract in diabetic persons is by no 
means alwayg@abetic in the proper sense of the term. Senile 
cataract hy: usual type, following the usual course, often 
occurs, should be treated in the ordinary manner, though 
in th os: y stages the general disease must invariably receive 

tention, both in the matter of diet and drugs. True 


penusory ligament of the 
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diabetic cataract is comparatively rare. It is always bilateral. 
Dusty opacities appear throughout the cortex and rapidly 
increase until total cataract supervenes. A uniform milky 
opacity of rapid onset should always suggest the possibility 
of diabetes, though of course the urine should be tested as a 
matter of routine in all cases of cataract. 

Diabetic cataract, though usually occurring in patients with 
a large percentage of sugar in the urine, is not due to the mere 
presence of sugar in the aqueous, for it is never sufficiently 
concentrated to cause cataract per se. The cause is unknown, 
but is probably some deleterious agent in the lymph secreted 
by the ciliary body. 

Treatment.—It is imperative in all cases of true diabetic 
cataract to treat the general condition before adopting opera- 
tive measures. It is rare for the opacity to clear up under such 
treatment ; but since cases do occur, and since operations 
upon the eyes of diabetic patients have special dangers of their 
own, this chance should always be afforded. 

If general treatment is unsuccessful the cataract must be © 
extracted. In spite of the special difficulties attending the 
operation the results are often quite satisfactory, though a 
guarded prognosis should be given. Contrary to what might 
be anticipated, the wound usually heals well. The special 
dangers are local and general. Of the former, theXendency to 
severe iritis and to hemorrhage are the most 1 ant. The 
necessary manipulation of the iris is likely Gi up traumatic 
iritis of a peculiarly violent type. Iride€twrny in the course 
of the operation may be attended v nuch hemorrhage, 
which not only obscures the view eld of operation, but - 
may endanger the eye: violent io itreous or subchoroidal 
hemorrhage may destroy the Sye at the time of operation. 
Hence it is desirable to remo€)a diabetic cataract by simple 
extraction, t.e., extraction @thout iridectomy, or at any rate 
with only a peripheral Olon ot iridectomy (vide p. 469). 
The chief danger a fOr ne general system in these cases is 
the risk of the ON of diabetic coma. It is compara- 
tively slight, and mst be guarded against as far as possible by 
a suitable coyrse“Of anti-diabetic treatment before operating. 
Another graxéAanger is that of septic infection. If it occurs 


panopht itis rapidly supervenes, owing to the very 
defectiesesistance of the tissues. 
Tr&dwiatic Cataract.—See p. 423. 
rsistence of the Posterior Vascular Sheath (Syn.—Posterior 


Qo Cataract).—See p. 316. 


O 
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Glass-workers’ Cataract occurs chiefly in men who have long 
been engaged in glass manufacture, particularly beer bottles and 
plate g glass. It does not effect those who make flint- -glass bottles 
or pressed g glass articles. The cataract is very characteristic. In 
the early at ages there is a small disc of opacity in the posterior 
cortex of the lens, but it may extend throughout the cortex in the 
later stages. The radiations from the molten glass contain few 
ultra-violet rays, which are therefore probably not the-cause. It 
is most likely that heat is the cause, acting, not directly on the 
lens, but upon the iris and ciliary body, thus influencing the 
nutrition of the lens. As already stated (p. 19), heat radiation is 
absorbed by the pigment epithelium of the iris, ciliary body, and 
retina. Vogt has produced cortical cataract in rabbits by expo- 
sure to radiation of wave- -length 670—700 for less than an hour. 

It has recently been shown that certain iron-workers, especially 
tin-plate millmen and chain- makers, suffer from an identical 
condition. It is apparently rare in other iron-workers, probably 
because they seldom look at the hot metal, and when doing so 
protect their eyes with coloured glass. It does not occur among 
acetylene welders, &c., who are ‘unable to carry out their work 
without efficient protection of the eyes by suitable deeply tinted 
protective goggles. 

Opacities oceur in the lenses of Mongolian idiots at about 
puberty. Similar opacities also occur in cases of post-operative 
tetany and myotonia atrophica (vide p. 560). \ 


CoNGENITAL ABNORMALITIES OF THE 


Besides the various forms of congenital catay (vide ae wee 
abnormalities in the shape and position Na 
associated with other malformations of t ; 

Coloboma of the lens is the conditio1 oe there is a defect 
in the inferior margin, usually notch hyp less frequently it 
occurs in some other part of the m&ggin (Fig. 185). It is due to 
defective development of part of Suspensory panne 

Ectopia lentis or congenital épslocation is a subluxation of the 
lens, usually PrE or up Ba and bilateral. The condition 
is often hereditary. CF small, but the edge is generally 
invisible until the a ted. The usual signs of subluxation 
(vide p. 415) are tl 

inn. gener: D a is an abnormal curvature of the 
lens, so that the @apface is somewhat conical instead of spherical. 
It is best studges y means of the slit-lamp. 


CHAPTER XVI 
DISEASES OF THE VITREOUS 


THE vitreous humour is an inert, jelly-like structure which 
subserves optical functions. It possesses no blood vessels in 
post-natal life, and is incapable of becoming inflamed: the 
old term “ hyalitis ” rests upon misconception, and should be 
avoided. We have, therefore, to deal only with symptomatic 
conditions. 

Opacities.—Black specks, floating before the eyes, are seen 
by normal persons under favourable conditions. These musce 
volitantes are opacities of various kinds, viewed entoptically, 
i.e., they throw a shadow upon the sentient elements of the 
retina, thus appearing as dark spots in the field of vision. Any 
relatively intransparent bodies situated anterior to the rods 
and cones are therefore able to produce musce. To this 
category belong the corpuscles circulating in theaXtinal blood 
vessels ; if it were not for the fact that the re s normally 
adapted for red light the entoptic images he circulating 


corpuscles would be a serious BPT to clear vision. 
Other muscæ are due to minute specks ne vitreous, so small 
and so slightly intransparent that LO Sra be seen objec- 


tively by the ophthalmoscope. 2) 

Under abnormal conditions fgustee may be so increased as 
to interfere with vision and Echos visible by the ophthal- 
moscope. They then indicgge some disease of the uveal tract, 
particularly of the cilio : : they are found in cyclitis, 
retino-choroiditis, n ~&c. In their slightest manifesta- 
tion they are dus opacities, which may permeate the 
whole vitreous 0 mited to the anterior part. When very 
fine a plane irtef and magnification by a convex lens are 


necessary in? r to distinguish them (vide p. 107). They are 
due to mo albuminous coagula and aggregations of leuco- 
cytes ormer derived from the ciliary body and choroid, 
the | only from the ciliary body and possibly the retina. 
In.fhe more severe cases flakes and threads are seen, and the 
Oy tic images may be so sharply defined that an in‘elligent 
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patient is able to draw them accurately. The larger opacities 
are often found after hemorrhage into the vitreous. They 
almost invariably float about, showing that the vitreous is fluid 
(vide infra), though they may be more or less anchored to the 
retina. 

Dense vitreous opacities obscure the view of the fundus with 
the ophthalmoscope. In moderate cases the disc and vessels 
may be made out, as if seen through a dense haze. The disc 
looks redder than usual, and it may be difficult to decide 
whether there is papillitis or not. 

Very frequently in the slighter cases no objective signs of 
disease can be made out in the fundus ; the foci are either too 
fine to be appreciated or are anterior to the field of ophthal- 
moscopic vision, t.e., in the anterior part of the choroid or in 
the ciliary body. 

Treatment.—Slight cases of musce volitantes, without objec- 
tive signs, require no direct treatment. Patients should be 
advised to ignore the spots as much as possible, as they are 
often only visible when attention is specially directed to them. 
Any error of refraction should be corrected, and special indi- 
cations as to the amount and conditions of near work should 
be given. In many cases the patients suffer from gastro- 
intestinal disorders, which should be suitably treated. 

Treatment of the more severe cases of vitre opacity 
depends upon the cause. When this is known, ¥Nr iridocy- | 
clitis, syphilitic retinitis, retino-choroiditis, GQercle of the 
uveal tract and so on, attention must be sp&ðally directed to 
the treatment of the primary foci. Th ae is best in 
the syphilitic and the milder iridocyclt@yises. 

When the cause cannot be disco N iodides are generally 
given, as they are supposed to promote absorption. They may 
be combined with mercury, ev€n)in non-syphilitic cases. 

The eyes should be kept at with atropin and dark glasses. 
Hot bathings and leeches i cupping may be tried ; and 
subconjunctival injecti are been beneficial in some cases, 
but must not be us there is any active inflammation. 
Dionin has also hee FPoate 

Fluidity of th eous (Syn.—Synchisis, avyyéw, to pour 
together, disti is due to absorption of the fibrils and 
degeneratio Othe jelly-like tissue, caused by the digestive 
action SS itocytes and their secretions. It is therefore a 
commonNtature in the cases in which opacities are present, 
and jÑ due to the same causes. It cannot be diagnosed with 
cA y in the absence of opacities, and is indicated by their 


a 


| + 


- the vitreous with blood, are suspected when n 
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free movements when the eye is rapidly moved. Fluidity of 
the vitreous may in some cases be simply a senile degeneration. 
The tension of the eye may be normal, but soft eyes nearly 
always contain fluid vitreous. 

The degeneration of the vitreous which leads to fluidity 
often causes the deposition of crystals of cholesterin, which 
sink to the bottom of the vitreous chamber, but are stirred up 
by movements of the eye. They then appear as a very beauti- 
ful shower of golden rain—synchisis scintillans. There may be 
relatively little interference with vision. 

Fluidity of the vitreous requires no treatment in itself, but 
it is a serious complication if any intraocular operation is 
contemplated. In such eyes the suspensory ligament of the 
lens is often weak, so that prolapse of the vitreous, dislocation 
of the lens, and so on, may occur. Even when the vitreous 
pours out under these circumstances useful vision may yet be 
retained, the vitreous being replaced by lymph. 

Blood in the Vitreous.—Heemorrhage into the vitreous may 
result from arteriosclerosis or inflammation of the retina, from 
contusions or wounds of the eye, pernicious anemia, malaria, 
&c., or without apparent cause. Small hemorrhages are seen 
ophthalmoscopically and can be accurately watched, though 
the surrounding vitreous always contains exudates, unless the 
blood is subhyaloid (wide p. 343). Larger hemorehyges, filling 

elx can be 
obtained on throwing in light with the mirroęQj~“it may then 
be possible to see a red mass behind tens by oblique 
illumination. O 

There is one form of severe vitreous rrhage which occurs 
in apparently healthy young ad isually males: it is 
probably due to a blood condit ssociated with defective 
coagulability. Some of the oe suffer from epistaxis. It 
has a great tendency to att oth eyes in succession and to 
recur, so that though absogyfron may be complete in the early 
attacks permanent gre complete loss of sight may 
ultimately follow fr amage to the retina, retinitis pro- 
liferans, or dens eous opacities. It is characteristic of 
vitreous hemorrkege that absorption usually takes place 
without organ&gtion, owing to the absence of fibroblasts in 
the ea Oie organisation occurs, as in so-called retinitis 
prolifer .v.), it is most marked near the disc, from which 
mer mS and strands stretch forwards. This is due to the 
presdncé of mesoblastic tissue, containing potential fibroblasts, 
nY the central vessels. Even then organisation rarely 
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occurs in the absence of some general dyscrasia, e.g., syphilis, 
nephritis, &c. In other cases, therefore, the prognosis is good, 
bearing always in mind the tendenc y to recurrent hemorrha ge. 

Treatment.—Rest is imperative in all cases of vitreous 
hemorrhage, and in the early stages the patient should be kept 
in bed. All straining must be avoided. 

Tn cases of recurrent hemorrhage attempts may be made to 
increase the coagulability of the blood by the administration 
of calcium salts, the treatment being controlled by repeated 
estimations of the coagulation time. 

Fibrous Tissue in the Vitreous 1s found in cases of plastic 
iridocyclitis, usually in the form of membranes stretching 
across behind the lens. They cannot as a rule be seen clinically, 
as the lens is opaque. 

A subacute form of plastic endophthalmitis occurs in children 
and gives rise to one form of so-called pseudoglioma. It is often 
first noticed by the mother as a whitish reflex in the pupil 
(amaurotic cat’s eye). Generally there is no knowledge of 
inflammation having occurred in the eye, but a history may be 
obtained of fits, ear disease, an acute specific fever, post-basic 
meningitis or some serious illness. Several cases have been 
proved by pathological examination to have been due to the 
meningococcus. There are usually signs of past, iritis or 
iridocyclitis—posterior. synechie, &c. The digas from 
glioma is of great importance (vide p. 404). 


As already mentioned, recurrent hemorrhaaare liable to 
give rise to retinitis proliferans, which is k: a formation of 
fibrous tissue in the vitreous. 

In some cases of this type, espegy 3 sypihlitic, gouty, 


formed blood vessels project froyXthe disc or retina, usually 
near the disc into the vitreous ( p. 347). 
Pus in the Vitreous.—This ij@pund only in panophthalmitis, 
which is almost invariably @yto a perforating wound or ulcer, 
though cases of metaxdg¥é Inflammation of the retina and 
choroid also occur gr NNad to a similar result (vide p. 324). 
` The reflex with th& opħthalmoscopic mirror is poor or absent. 
Oblique illumiņąġion shows a yellow mass behind the lens. The 
eye is always ANensely inflamed, and little difficulty is usually 
experience¢ rriving at a correct diagnosis. The treatment 
in case <ogenous infection is that of panophthalmitis due 
to perf ng injury (vide p. 436). In the rare cases of endo- 
os, enon it is that of the primary cause. 
stent Hyaloid Artery.—The hyaloid artery, which in 


and possibly tuberculous cag Wte bunches of new- 


O 
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foetal life nourishes the vitreous and supplies blood to the 
posterior vascular sheath of the lens, becomes obliterated 
during the sixth and seventh months, and usually disappears 
completely before birth. A remnant, stretching forwards 
from its origin on the disc, is normal in oxen. Similar remnants 
are not very rare in man: they appear as a strand projecting 
from the disc into the vitreous. There may be membranes 
veiling the disc from view in such cases. A remnant of the 
anterior part of the hyaloid artery can generally be seen in 
normal eyes with the slit-lamp as a whitish coiled strand 
attached to the posterior capsule 1 to 2 mm. to the nasal side 
ef the posterior pole. Sometimes a larger portion persists, 


Fre. 186.—Opacity due 
to persistence of part 
of the posterior vas- 
cular sheath of the 
lens, often called pos- 
terior polar cataract. 


Note that the opacity 

is usually more cir- Fra. 187. Xtam of persistent hya- 
cumscribed than in loid_ayf&¥ with persistence of the 
posterior cortical cata- Ae vascular sheath of the lens. 
ract. (Fig. 184.) T 1er Collins.) 


appearing as a circular spot @)ythe back of the lens, often 
inaccurately termed a postegpy polar cataract (Fig. 186). More 
or less of the posterior lar sheath may persist in such 
cases, giving rise to Gp central opacity on the back of the 
lens. In these case re is a gap in the posterior capsule of 
the lens and th acent posterior cortical lens fibres are 
cataractous. 'Thfiyaloid artery may persist in its entirety 
with more o s of the vascular sheath (Fig. 187). It may 
contain bla) and blood vessels may be seen upon the back of 
the lens i then liable to be mistaken for a glioma of the 
retin NN constitutes one form of pseudoglioma (vide p. 404). 
non appearance of the posterior part of the hyaloid artery, 
n 


persistent, is very characteristic. A filmy, greyish cord, 
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sometimes containing blood, passes forwards from the disc 
towards the lens. It undergoes serpentine writhings when the 
eye is moved. 

When the hyaloid artery is persistent there is often defective 
or atypical development of the vitreous, part of which 
resembles fibrous tissue in structure. Every stage may be 
met with, from that interfering little or not at all with vision 
to complete opacity, usually with maldevelopment of the 
whole eye—microphthalmia. 

Foreign Bodies in the Vitreous.—See p. 429. 

Parasites in the Vitreous.—Cysticercus is excessively rarely 
found in the vitreous in England, though it is less uncommon 
in some other countries. The actual parasite may be seen 
ophthalmoscopically as a pearly translucent mass with 
peristaltic movements. The treatment—removal—is very 
difficult. 


CHAPTER XVII 
DISEASES OF THE CHOROID AND RETINA 


Ir has already been pointed out that different parts of 
the uveal tract rarely suffer alone. This intimate connection 
is most marked in the anterior parts, and clinically the evidence 
of cyclitis when the choroid is inflamed is slight, though not 
entirely wanting. The outer layers of the retina are dependent 
for their nutrition upon the choroid, so that when the latter 
suffers the former is always involved secondarily. Primary 
affections of the retina occur without involvement of the 
choroid : primary affections of the choroid invariably involve 
the retina secondarily in greater or less degree. 

This profound relationship between the retina and choroid, 
so indisputably manifested clinically, renders it advisable to 
consider their diseases in close connection with each other. 
It will be found that some diseases commonly designated as 
‘retinitis ” are in reality secondary to a primary choroiditis, 
whilst others also included under the sa m are not 
inflammatory, as is suggested by the word. is well, there- 
fore, to bear in mind that “ retinitis ” is {in a broad sense. 
The same ambiguity is noticed in th > of the term “ cho- 
roiditis,” which frequently designa, SS purely degenerative 
condition, without any evidence oN EG 


PRIMARY inh OF THE CHOROID. 


Inflammation affecting choroid primarily—choroiditis— 
occurs in two forms, e ive and suppurative. The former 
appears in the for olated foci of inflammation scattered 
over certain are OQ 1e fundus, and is conveniently classified 
according to EN dosition of the areas involved. The latter 
spreads over {@9 whole choroid and retina, and the primary seat 
may be in in Q tetina : it leads ultimately to panophthalmitis. 

ExuggQ& choroiditis is generally syphilitic in origin, though 
certe ot so generally as was formerly thought : it affects 
either the posterior part of the fundus—disseminated 


y 
een the anterior part—anter ior choroiditis. 


bd 
< 


PLATE IX. (To face p. 319.) 
Fig. 1.—Disseminated choroiditis. Note that the retinal vessels pass 
anterior to the atrophic spots. 


Fig. 2.—Ruptured choroid (R. eye, indirect method), due to blow with a 
fist eighteen months previously. 
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Disseminated Choroiditis may be taken as a type of the disease 
(Plate IX., Fig. 1). The recent foci are seen ophthalmoscopi- 
cally as round yellowish spots; when near a retinal vessel 
they lie at a deeper level than the vessel. They are due to 
infiltration of the choroid, the exudates hiding the choroidal 
vessels which cause the normal red reflex. In the early 
stages the elastic membrane of Bruch is intact ; under these 
circumstances only fluid exudates can pass through it, but 
these suffice to make the overlying retina cloudy and grey. 
Hence the edges of the spots are a little hazy and ill-defined. 
The exudates not only pass 
into, but also through the 
retina, so that punctate 
or diffuse opacities are seen 
in the vitreous. When the 
vitreous haze is excessive 
the ciliary body is also pro- 
bably involved. In later 
stages the membrane of 
Bruch may be absorbed, 
though it offers consider- 
able resistance in common 
with all elastic membranes. 
When this has occurred 
leucocytes are enabled to 
pass through into the 
retina and vitreous. Fie. 188.— 

Owing to the fibroblastic roiditis. 
activity of the choroidal $0) & 


seo syphilitic cho- 
cone hip, after Hutchin- 


hy of pigment epithe- 
lium ; ophy of epithelium and 
stroma the exudates þe- chopioCap#laris, exposing the large 


come organised, so that a chorajdal vessels ; c, spots of complete 
small white mass of fibrous a hy, many with pigment accumu- 
: : : ation. 

tissue is formed, which 

destroys the normal stru O of the choroid and retina, and 
fuses the two membr Nhcrly together. The colour of the 
spots therefore gr oy changes to white, partly due to the 
fibrous tissue Es ed, partly to thinning and atrophy, 
whereby the write reflex from the sclerotic is permitted to 
shine throug . 188). 

The pig of the retinal pigment epithelium is extremely 
resistang{Qaren though the cells which contain it be destroyed. 
It ten become heaped up into masses, partly intra-, partly 
extracellular: moreover the pigment cells are stimulated to 

S ate. Isolated masses of black pigment are thus 
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formed in the white areas, but more particularly at the edges, 
so that in the atrophic stage white spots surrounded by a 
black zone of pigment are seen (Fig. 189). The process has 
then reached its natural termination, and these spots remain 
permanently almost unaltered. They are much more sharply 
defined than the actively inflammatory spots. 

Meanwhile fresh foci arise and pass through the same stages, 
until finally the whole fundus may be covered with atrophic 


Fic. 189.—Section of a patch of di 
fusion of the degenerated reting 
the heaping up of the retinal pig 
the adhesion. Scl., scler O 


RSs 
spots. In the i sé only a few spots are formed and 
the exudates in tI reous become absorbed. In the more 
severe the Ay S Q very numerous, the vitreous opacities 
increase, and-finally the nutrition of the lens suffers and a 
complicated\getaract (q.v.) results. Owing to the transiency 


of the a stage the atrophic stage naturally comes much 
1ently under observation. 


eminated choroiditis, showing the 
Y and choroid (Ch) (x 60). Note 
ent epithelium (P) at the edges of 


“N 

mptoms in the early stages are principally the defects 
yision due to the retinal lesions and to cloudiness of the 
réous. The spots are slightly raised, so that the contour 


a eee 


DISEASES OF THE CHOROID AND RETINA 321 


of the retina is altered. This causes distortion of the images, 
giving rise to similar appearance of distortion of the objects 
seen—metamorphopsia: thus straight lines appear to be 
bent in various directions. Frequently objects appear smaller 
than they are—micropsia; sometimes larger—macropsia : 

these results are probably due to separation or crowding 
together respectively of the rods and cones. They are not 
likely to be noticed unless the macular region is involved. 
Subjective symptoms of light—photopsie—occur, such as 
flashes of light, due to retinal irritability. These subjective 
symptoms are often accompanied by the perception of a black 
spot in front of the eye, corresponding with the lesion— 
positive scotoma. 

In the later stages the affected spots are incapable of giving 
rise to visual impulses, so that negative scotomata exist in the 
field of vision, 2.e., though there is no perception of a spot 
in front of the eye there is a hiatus in the field of vision of the 
same nature as the normal blind spot. Their relative import- 
ance depends upon their situation. Peripheral scotomata 
may pass unnoticed, but central scotoma destroys direct 
vision. Peripheral vision still permits the patient to get about 
well, -but all fine work is impossible. 

The disease is chronic, organisation of the exudates taking 
several weeks. The occurrence of fresh spots a extend 
the acute stage oyer months, and the poe gs X Rets are 


permanent 
As already mentioned, the disease is we to syphilis, 


generally acquired, sometimes congenital hence associated 
frequently with interstitial keratitis oe in many cases the 
cause is obscure, sepsis, anzemia ers of nutrition being 
assigned. The changes oo oe cause similar signs 
and symptoms ; they are not inNammatory, but degenerative 
from the commencement (Ch XXIV.). 

Treatment is primarily, wee of the ee factor— 
syphilis or such cause e discovered. Iodide of potas- 
sium may assist abş in all cases, and should be adminis- 
tered. The eo advised for cyclitis (q.v.) is suitable 
in these cases arked irritative symptoms indicate the use 
of dark glass Ree) abandonment of all near work, and some- 
times the, ap heasion of leeches. 

Anteré horoiditis is also usually syphilitic, and manifests 
itself IN same form as disseminated, but is confined to the 
periphķral parts of the fundus. On this account it is frequently 


$ ed only by the ophthalmoscope. Similar changes are 
D.E, 


21 


A? 


322 DISEASES OF THE EYE 


also sometimes found in high myopia. Simple pigmentary 
changes at the periphery occur in old people as a senile degenera- 
tion. 

The periphery of the fundus is often peppered over with 
minute spots of pigment in congenital syphilitis; this is 
possibly a purely retinal affection. It can only be distinguished 
by degree from a similar pigmentation which may be a mere 
idiosyncrasy. 

Central Choroiditis occurs in disseminated choroiditis, and 
in certain rare forms. In Forster’s areolar central choroiditis 
the spots are said to behave in exactly the opposite manner to 
those of disseminated; they are first black, then enlarge, 
becoming white in the central, and finally quite white. The 
disease extends outwards, the peripheral spots being always the 
most recent. 


Juxtapapillary Choroiditis (Retinochoroiditis juatapapillaris) 
(Jensen) occurs in young persons, as an exudation close to the 
disc, oval in shape and about the same size as the disc. The 
exudates cover the retinal vessels, and there are vitreous opacities 
and sometimes “ k.p.” There is a sector-shaped defect in the 
field of vision. The cause is unknown. The inflammation slowly 
subsides, leaving a patch of atrophy. Recurrence may take place. 


Diffuse Choroiditis is characterised in the D stage 
by one or more plaques of yellowish whit ey areas, 
shading off at the edges into normal fun The patches 
spread and coalesce so that the greater p the fundus may 
be finally involved. The exudates gre ly organise, leaving 
white areas in which the larger c al vessels persist, as a 
characteristic band-like network. tinal pigment becomes 
Al 


heaped up into dense black, irr&ųlar spots, variously grouped. 
The retinal vessels course ov e patches little changed in 
appearance. The coalesceQ@greas leave islands and spaces of 
normal fundus betwee Oy: when organisation is complete. 
Fresh exudates occu NQ iltaneously with the organisation of 
older ones, and s ries the edge of a patch appears to creep 
over the fundus(ikp the advance of a myxomycetes. 

Some of thege Cases are syphilitic, some tuberculous (q.v.). 
In others Ause cannot be traced, but probably many are 
due tq static bacterial invasion (vide infra, Metastatic 
End mitis). 


PUN ent Choroiditis.—See p. 436. 
bercle of the Choroid occurs in acute or miliary and chronic 
Ss ms. Miliary tubercles are found in the late stages of acute 
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miliary tuberculosis, especially tuberculous meningitis. Occa- 
sionally they may be seen before there is any evidence of 
meningitis or generalised tubercle. They are very common in 
the late stages of tuberculous meningitis in children, though 
they may appear only a day or two before death. My own 
observations, clinical and post-mortem, lead me to think that 
they are nearly always present in this disease. Ophthalmo- 
scopically they appear as round, pale yellow spots, most fre- 
quently observed in the neighbourhood of the disc, though 
any part of the choroid may be attacked. Generally only three 
or four spots are seen, but as many as sixty or seventy have 


roid (X 60), from a 
Note the giant cells 


Fie. 190.—Section of miliary tubercle of NC} 
child with hip disease who died of mer Mmo) i 
ear, 


and the small round cells at the pergp! 


been found. They vary in size Om pin-point specks to 1 or 
2 mm. in diameter. They lly project slightly, so as to 
- raise the retina, but the i urface is often quite flat, while 
the outer surface proj to the sclera. They afford most 
important diagnostig @ytence of tubercle in cases of meningitis 
and obscure Se tees Microscopically they consist of 
ystems, containing a variable number of 
w. 190). 

cle of the choroid may occur as a diffuse 
affecting large areas or the whole choroid and 
éd by the extensive development of granulation 
tissua\or, more rarely, as a solitary or conglomerate mass, 
S ng sarcoma. In the former case the choroid becomes 
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replaced by granulation tissue containing giant cells, which 
spreads until it involves the retina and finally fills the posterior 
part of the globe. The sclerotic becomes eroded ; perforation 
takes place, usually near the anterior part of the eye, a fun- 
gating mass appearing under the conjunctiva. The chronic 
forms of tubercle of the choroid may nearly simulate glioma of 
the retina (q.v.), constituting one form of pseudoglioma (q.v.). 

They are commoner in children than in adults, but in all cases 
certainty as to their tuberculous nature can rarely be obtained 
clinically. Similar ophthalmoscopic appearances are met with 
resulting from metastatic choroiditis (q.v.), and from changes 
following localised hemorrhage into the deep layers of the 
retina (so-called “ massive exudation” in the retina). von 
Pirquet’s test or injection of tuberculin may afford help in the 
diagnosis. 

Treatment.—No local treatment is indicated in miliary 
tubercle of the choroid. The patient quickly succumbs to the 
general disease. In diffuse and conglomerate tubercle treat- 
ment with tuberculin should be instituted in the early stages, 
but if the eye is extensively involved it is best to enucleate it, 
and thus remove a dangerous focus from which the organism 
may be disseminated into the system. 

Metastatic Endophthalmitis.—Endogenous bacterial infec- 
tion of the eye manifests itself in various ways. eAommonty 
the uveal tract is affected, either as a whole ( atic uveitis) 
or in its individual parts, as for example i orrheeal iritis. 
The milder forms of iridocyclitis (q.v.) O eitis are probably 
due to toxins circulating in the blood-siSem, and derived from 
bacterial foci in other parts of t , e.g., the mouth, the 
generative apparatus, especially i men, the intestinal tract 
and so on. Itis certain, howev ‘om anatomical examination, 
that actual bacterial bette yaleed and in these cases two 
facts stand out prominen First, various organisms show a 
special selectivity for t, rious structures of the eye. Thus 
the tubercle ERAN r attacks the retina primarily, though 

h 
d. 


this structure 1 involved secondarily in tuberculous 
disease of the as Second, except in the case of extremely 


virulent orgasms, such as the streptococcus, the inflammation 
set up a infection is usually less severe than when 
the orga is introduced directly into the eye from without. 
Th NEN ee 
woun’an exogenous panophthalmitis (q.v.) is likely to be set 
seg hinting to the complete destruction of the organ. So much 


Ò 
wy : 


ye is infected with pneumococci by a perforating 


lis the case that saprophytic organisms, such as the bacillus 
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subtilis, which are non-pathogenic in other parts of the body, 
often cause panophthalmitis. If, however, an organism such 
as the pneumococcus invades the eye by way of the blood- 
stream, though an intense inflammation results it tends to 
subside more rapidly than in the exogenous cases. Probably 
the organism becomes attenuated in the blood-stream and 
tissues through the controlling effect of specific anti-bodies. 


Fra. 19 Coe choroiditis. 


In this manner vi earns may set up endophthalmitis 


of every grade of 
was prevalent, 


rity. In the days when puerperal fever 
tense metastatic- panophthalmitis, often 


attacking bo s, was not uncommon. It was characterised 
by the a ce of an hypopyon and the rapid development 
of a ye, pillary reflex due to pus in the vitreous. An in- 
tense static uveitis, involving iris, ciliary body and choroid, 


Ke) e to bacterial invasion, was set up. Such cases pro- 
exactly like ordinary exogenous panophthalmitis (q.v.). 
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They are now seldom seen, but cases of metastatic bacterial 
invasion often of obscure origin still occur in which the early 
stage of uveitis with hypopyon is present. They occur in the 
course of infectious diseases, especially pneumonia, influenza, 
measles and scarlet fever, and of meningitis, dysentery, &c. 
Ophthalmoscopically the media are hazy, so that the yellow 
cedematous retina is only dimly seen. Under treatment the 
condition gradually subsides, not infrequently with the restora- 
tion of useful vision. In more severe cases the inflammation 
causes destruction of the ciliary processes, the intraocular 
tension falls, and the eye gradually shrinks. In children the 
inflammation is probably often due to the diplococcus intra- 
cellularis of Weichselbaum and is followed by an exuberant 
development of new fibrous tissue of cyclitic origin. These 
cases are not easily distinguished clinically from glioma, and 
form the largest group of so-called pseudoglioma (q.v.) In 
the milder cases there is less development of cyclitic fibrous 
tissue in the vitreous and less scarring of the retina, but whitish 
atrophic spots and areas accompanied by pigment disturbance 
persist as evidence of the previous inflammation. Yet milder 
cases give rise to ophthalmoscopic appearances which may be 
mistaken for diffuse or conglomerate tuberculous diseases of 
the choroid (q.v.) (Fig. 191), or thrombosis of a byanch of the 
central vein of the retina. In some cases the apilla has 
been the chief local focus, and an appa of intense 
papillitis with much exudation extending 1 e neighbouring 
retina is seen. Some of the cases hav associated with 
furunculosis, and there is little dou at they are due to 
metastatic infection with staph i. Others have been 
proved to be due to the pn ecus, diplococcus intra- 
cellularis of Weichselbaum, & ther obscure cases of retinitis 
with white spots or oval azeaS/usually near the disc, with or 
without hemorrhages, ap Qiobably due to the same cause. 

The presence of pr tes (“ k.p.”) on the back of the 
cornea and inconspyNeus posterior synechize shows that in 
many cases of | endogenous choroiditis the whole uveal 
tract is really inydlved (uveitis). 

The treaten@a depends upon the severity of the attack, and 
the possipt\*y of determining the primary focus, and the 
specific ism. In the worst cases the patient should remain 
in Wehd purgatives and the drugs for the relief of pain 
S þe administered. Hot applications should be made and 


in instilled. Ifthe eye becomes full of pus it should be 
ucleated or eviscerated according to the principles which 
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govern the treatment of panophthalmitis of exogenous origin 
(q.v.). 
In the milder cases purgatives and general tonic treatment 
are indicated. Atropin should be instilled to keep the eye at 
rest, and dark glasses worn. Counter-irritation with leeches or 
blisters to the temple may be indicated. If the primary source 
of infection can be discovered it must be treated radically. 
If the organism can be isolated vaccine treatment is indicated, 
and in the more obscure cases treatment with a polyvalent 
vaccine may be of some avail. 

Suppurative or Purulent Choroiditis.—See Metastatic Endo- 
phthalmitis (p. 324) and Panophthalmitis (p. 436). 

Degenerative Changes may be post-inflammatory or primary. 
The former, culminating in localised spots of complete atrophy, 
have already been considered. Generalised atrophy, more or 
less complete, is found in the later stages of glaucoma. The 
loss of nourishment to the retina causes atrophy of the outer 
layers and of the nerve fibre layer in these cases. Degenerative 
changes in the choroid often cause migration of pigment from 
the pigment epithelium into the more superficial parts of the 
retina. The pigment tends to become deposited in the peri- 
vascular lymph spaces of the veins, so that the retinal veins 
may be mapped out here and there by pigment. Moge notice- 
able ophthalmoscopically are jet-black branched gs aN of pig- 
ment, resembling bone corpuscles, and standin in sharp 
relief. This condition is seen in its most, cal form in 
“ retinitis ” pigmentosa, which is in real Que to primary 
choroidal atrophy. An almost identi picture, though 
usually without the characteristic dispadw Dion of the pigmented 
spots, may result from choroidal i y due to other causes, 


e.g., Syphilis. This migration ofXyigment into the retina is 
shown to be due to interference wth the choroidal circulation 
by the fact that it occurs af division of the short ciliary 
vessels in rabbits. S 

Primary choroidal dege¥eration may be localised or general : 
the best example eye atter is so-called retinitis pigmentosa, 
which will therefote pe considered here. 

Localised chopejdal atrophy, apart from the post-inflamma- 
tory forms, ig Si either central or circumpapillary. 

Central, Ç iditis, or more properly central choroidal atrophy, 
is most monly the result of myopia (q.v.), syphilis, con- 
tusion hp. XXI.), or old age. 

Sele central choroidal atrophy assumes two chief forms. In 
S lYyuttate choroiditis (Tay’s choroiditis) there are numerous 


O 
we 


N 
RO) 


328 DISEASES OF THE EYE 


minute yellowish white spots in the macular region (Plate X., 
Fig. 1). They may increase in numbers, but otherwise they 
remain stationary. They are always small, usually round, 
but the larger spots may have crenated edges, thus showing 
signs of fusion. There may be indefinite signs of greyish 
pigmentation of the edges of the spots, due to the fact that the 
pigment epithelium is stretched over them (Fig. 192). The 
condition is bilateral. They have been mistaken for albumin- 
uric retinitis (q.v.) and retinitis punctata albescens (q.v.). 
They are easily distinguished from the former, in which the 
spots are much brighter and more glistening, and are usually 
arranged in the form of a fan or star; and from the latter, in 
which the spots are not limited to the macular region and are 


nembrane of 


Fre. 192.—Section of “ colloid bodies,” seated upo x 
Bruch. They are undergoing calcification, ree by the deeper 
staining in the inner parts. They are covered WW Stretched pigment 
epithelial cells. xO 

much whiter. Central guttate E causes per se little 

impairment of vision, but other geNlg changes are often present 

and account for defective sigh he spots are due to peculiar 
hyaline excrescences on the stsface of the choroid, commonly 
known as colloid bodies (Fj 92). They are of the same nature 
as Bruch’s membrane, o it are secreted by the pigmented 

epithelial cells. N 
Central areolaj= QyPoidal atrophy—to be carefully distin- 

guished from Kézfter’s areolar choroiditis (vide p. 322)— 

appears as a lge circular or oval patch of degeneration in the 

macular ree through which the choroidal vessels are visible, 

owing $ phy of the retinal pigment epithelium (Plate X., 

Fig. As a result of atrophy of the choroid the sclerotic 


oidal vessels. Only the larger choroidal vessels are seen, 
maller ones having disappeared, and even the large ones 


ate rough and the patch is white, though traversed by 


O 


PLATE X. (To face p. 328.) 


Central guttate choroidal deposits (‘‘ Tay’s choroiditis ”), from a 

woman, æt. 41, without failure of sight. 

Fig. 2.—Central senile areolar choroidal atrophy, from @ woman, æt. 60, 
L. eye; V. J. 20. Note the exposure of the cho oii esels, the walls 
of which are thickened by perivascular TO 


AS 


Fig. 1. 


PLATE X. 
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appear smaller than usual owing to degeneration of the walls. 
There is an absolute central scotoma. The condition is to be 
feared in cases of cataract in which perception of light seems 
defective ; hence the great importance of investigating the 
fundus thoroughly in cases of immature cataract. It is possible 
that this form of central choroidal atrophy is due to extravasa- 
tion of exudates. 

Besides these conditions minute changes limited to the area 
at and immediately around the fovea centralis occur not 
infrequently in old people and lead to grave disturbance or 
abolition of central vision. It is generally necessary to dilate 
the pupil with cocain or homatropin in order that they may be 
seen, care being taken to instil eserin when the examination 
is finished (vide p. 296). When central vision is very poor in 
an elderly patient and no cause can be found to account for the 
defect, such as cataract, glaucoma, &c., pathological changes 
will probably be found at the macula. In the early stage the 
fovea is surrounded by a ring of very fine pigment spots. The 
stippling is more sharply defined on the foveal side, which 
usually has a circular or crenated edge ; it diminishes rapidly 
peripherally, where the fundus becomes normal. The fovea 
gradually becomes paler in colour and the stippling denser, 
the change being associated with rapidly increasing failure of 
vision, until eventually the small central scotoma becomes 
absolute. Both eyes are affected, but one is usu ttacked 
before the other, and many months may intery@Ry: 


Sometines a round yellowish patch, abougQke size of the 
disc, is seen at the macula and may be bilate@NS The patient is 
usually old with obvious disease of the ream vessels. Some of 


these patches undoubtedly follow ny hages. 

Treatment.—The treatment of theSe’ degenerative changes 
is very unsatisfactory. When c I senile changes are seen 
early the treatment of any geyrce of sepsis, e.g., pyorrhcea 
alveolaris, should be carried OY Strychin and general tonic 
treatment is usually appka@y bat without much success. The 
patient’s mind may be ved to the extent that the rest of 
the field of vision is kely to become affected. 

Circumpapillary CMefoidal Atrophy is found in myopia (¢.v.) 
and in late sta glaucoma. 

‘Retinitis ~Qikmentosa is an extremely chronic, progressive 
degeneratj Wel the choroid in both eyes, commencing in child- 
hood and? en resulting in blindness in middle or advanced 
life. e choriocapillaris suffers first, so that the nutrition 
of thep ter layers of the retina fails early. The degeneration 
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commences in a zone near the equator of the eye, and gradually 
spreads both anteriorly and posteriorly. The macular region 
is not affected until very late in the disease. The condition is 
bilateral. The peculiar site of origin has been attributed to 
the relatively weak choroidal circulation in this zone, which 
is the meeting place of the short ciliary and the recurrent 
ciliary arteries (vide p. 11). 

The symptoms of the disease are very characteristic, the 
most prominent being defective vision in the dusk (night blind- 


RIGHT. 


Fic. 193.—Ring scotoma, Q a case of retinitis pigmentosa. 


ness). This symptom be present several years before 
pigment is visible 4 retina (vide p. 331). Vision under 
low illumination AN warried on essentially by the rods (vide 


p. 63), and nigy indness is a sign of defective nutrition of 
these structurés’ which, from their situation, suffer first in 
disease of*&f® choroid. 

Examifgbion of the vision may show perfect central visual 
acul ara of the field of vision, seldom satis- 
fac QY in children, but more reliable in young adults, shows 


centric contraction of the fields, specially marked if the 


> ination is reduced. In early cases a partial or complete 
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PLATE XI. (To face p. 331.) 


“ Retinitis ” pigmentosa. Note the bone-corpuscle shaped spots of retinal 


pigmentation. Owing to the migration of pigment from the retinal 
epithelium the choroidal vessels become visible. Fig. 2 shows the 
zonular distribution and the well-marked aggregation of pigment in 
retinal perivascular spaces. Note the small size of the retinal vessels, 
especially arteries, and the pallor of the discs, which should be P 
more yellow and waxy-looking. 
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annular or ring scotoma is found (Fig. 193), corresponding 
to the degenerated zone of retina. As the case progresses the 
field becomes continually slowly smaller, until at last it is 
reduced to a small area round the fixation point. Central 
vision may even now be normal, but the patients are quite 
incapacitated for getting about, for they are in much the same 
condition as a person looking down two long cylinders—they 
see only the thing they are actually looking at and nothing 
around. They therefore grope about helplessly. Loss of 
central vision does not usually occur until fifty or sixty, 
but vision may be lost earlier through cataractous changes 
occurring in the lens. 

Ophthalmoscopic examination shows also a very charac- 
teristic picture (Plate XI.). In the zone affected the retina is 
studded with small jet-black spots, resembling bone corpuscles 
or spiders. The retinal veins, never the arteries, often have 
a sheath of pigment for part of their course (wide p. 327; 
Plate XI., Fig. 2). As the pigment from the retinal pigment 
epithelium migrates into the superficial layers the epithelium 
itself becomes decolorised, so that the choroidal vessels are 
now visible and the fundus appears tesselated. The pigment 
spots which lie near the retinal vessels are seen to be anterior 
to them, so that they hide the course of the vosso There 
is no question, therefore, as to their exact aS retina 
itself. In this respect they differ from = ae around 
spots of choroidal atrophy (vide p. 319), na the retinal 
vessels can be traced over the spots. tt e er of pigment 
spots differs much in individual cases, a, ey are often very 
scanty in the early stages. @) 

In the earliest stages it can b ed that it is a zone of 
the retina which is affected and oe most anterior part, for 
normal retina may be seen at ‘the peripheral limits of the 
ophthalmoscopic field. In ter stages this area diminishes 
part passu with extensie disease towards the centre. 

The retinal blood v , both arteries and veins, become 


extremely attenuapedahd thread-like. 

As the pigme on increases and the retina becomes 
more and moge ophic the ganglion cells are destroyed, thus 
leading to d Sktration of their axis cylinders, viz., the fibres 
in the nee | layer of the retina and the fibres 1 in the optic 
nerve, N atrophy, therefore, sets in and gradually 
incre RA The disc exhibits the characteristics of primary 

Strophy (vide p. 377), but is not quite typical of this 
on. The disc is pale, but seldom more than yellowish 
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white, like wax: there is no excess of fibrous tissue, but the 
vessels are very small and thread-like. 

In the later stages the nutrition of the lens suffers. The 
complicated cataract which is formed is a very typical form of 
progressive posterior cortical cataract, going on to complete 
opacification of the cortex. 

Only a few late cases have been examined microscopically. 
In all it has been found that the choroidal vessels show very 
extensive endovascular degeneration. The same applies to 
the retinal vessels, but probably these are less affected in the 
early stages. 

The cause of retinitis pigmentosa is unknown. Several 
members of the same family are often affected, consanguinity 
of the parents is not infrequent, and the disease may affect 
several generations. Nettleship found heredity without 
consanguinity in 23 per cent., consanguinity without heredity 
in 23 per cent., and heredity combined with consanguinity in 
3 to 4 percent. The patients or other members of the family 
are found not infrequently to suffer from insanity, epilepsy, 
or other signs of mental debility. About one-third of the 
patients are deaf, and 4 per cent. of deaf mutes have retinitis 
pigmentosa (Nettleship). Evidences of cerebral disease or of 
congenital anomalies in the eyes or other parts f the body 
(harelip, supernumerary digits, &c.) may beyfe§ent. Con- 
genital syphilis may produce similar resul@y hough these 
cases are seldom quite typical (vide p. 320. 

In syphilitic choroido-retinitis RAV) e same ophthal- 
moscopic appearances associated w} ight-blindness, may 
occur and may be present in bot . These cases are rare 
and can be distinguished by tl onset of night-blindness 
and the absence of the diseas Nother members of the family. 
Much more commonly in ¢ Chis the patches are limited to 
certain areas of one or haretine. It is best to restrict the 
term “retinitis pigm ” to the very typical congenital 
and familial diseas&\ 


Pathology—Te ppportunity to examine microscopically eyes 
with retinitis pigtfentosa seldom occurs. In the cases on record 
the retine, "eBeially their outer layers, are very atrophic and 
contain mss of pigment which have migrated from the pigment 
ep w The choriocapillaris of the choroid is absent under 

wded areas : there is some doubt as to degenerative changes 


changed. It has been proved experimentally on rabbits 
af section of short posterior ciliary arteries is followed by 


Lites 
in 4 arger choroidal vessels, which sometimes appear to be 
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pigmentary degeneration of the retina, quite similar to retinitis 
pigmentosa, in the areas lying over the parts of choroid supplied 
by these vessels. This is strong evidence in favour of the view 
that the disease is primarily due to interference with the choroidal 
circulation. Treacher Collins, however, has advanced the theory 
that the disease is due to abiotrophy of the neuro-epithelium, 
analogous to abiotrophy (Gowers) of the central nervous system. 


Treatment is eminently unsatisfactory, since nothing 
appears to have a decided influence upon the course of the 
disease. Strychnine by the mouth or by hypodermic injection 
should be employed, and the constant current has been 
advocated. Trephining at the corneo-scleral margin has been 
followed by temporary improvement (Mayou), probably by 
improving the intraocular circulation. Extraction of the 
lens may be followed by some improvement in vision, but 
should not be done until a late stage is reached. 

Retinitis pigmentosa sine pigmento is a variety of the disease 
with the same symptoms, but without visible pigmentation 
of the retina. It is almost certainly only the early stage of 
the ordinary disease (Nettleship). It is progressive and leads 
to optic atrophy, therein differing from congenital night- 
blindness, which is a rare hereditary disease without ophthalmo- 
scopic signs, remaining stationary throughout life. 

Allied to these conditions is retinitis Oe escens, 
in which, with the same history and sympto e retina 
shows hundreds of small white dots distrib WP fairly uni- 
formly over the whole fundus. The cga&?ion is almost 
certainly an atypical variety of retinitis Pigwrentosa, and may 
occur in a family affected with this g It differs in the 
important fact that it is almost 1 ite non-progressive, 
but one case is on record in whe white spots disappeared 
and typical pigment spots develépéd (Nettleship). 

Detachment of the Choraj@-The choroid is often found 
detached from the sclerotj eyes which have been lost by 
plastic iridocyclitis, g O, &c. Detachment may also 
occur from severe Thage or new growth. These cases 
cannot be diagnosed jefinically. Fuchs has shown that the 
condition is not ncòmmon after iridectomy for glaucoma and 
cataract extr Hon, and attributes it to slight separation of 
, so that the aqueous percolates from the 
ber into the suprachoroidal space. It occurs 
first days after the operation. The anterior 


durin 
chant is shallow or abolished, and on ophthalmoscopic 


H 


tion the detached choroid is seen as a dark mass 
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behind the lens. It may be visible as a dark brown mass by 
oblique illumination. The prognosis is usually good, the 
choroid becoming replaced and the anterior chamber re- 
established. Detachment of the choroid also occurs occa- 
sionally after trephining for glaucoma. These cases usually 
do badly. Probably the trephine hole is too far back and the 
attachment of the ciliary body is permanently injured. 
Sarcoma of the Choroid.—See p. 398. 


Primary AFFECTIONS OF THE RETINA 


Primary Retinitis, in its most severe manifestations, is 
almost always the result of some general disease, and should, 
therefore, be properly regarded as a symptomatic disease. It 
is probable that slight inflammation of the retina may be 
caused by overuse or misuse of the eyes, but though some of the 
symptoms may be ascribed to it, ophthalmoscopic signs 
are wanting or so little marked as to be ambiguous. Thus, 
hyperemia of the retina is often described, but can never 
be diagnosed with certainty in the absence of definite patho- 
logical signs in the retinal vessels (vide infra). 

Retinitis in general gives rise to the following symptoms 
and signs, only some of which need be present ig individual 
cases. There is usually some change in visual gy Rarely 
it is increased in the early stages ; more co ly it is dimi- 
nished throughout. There may be conc diminution of 
the field of vision, or scotomata may be@eSent corresponding 
with the areas specially affected. may be metamor- 
phopsia, micropsia, or macrops] e p. 321). The light 
sense is diminished, and phot a*may be present. Pain 
is almost invariably TRA hough discomfort may be 
complained of. 

The ophthalmoscopic Kns may be diffuse or localised. 
There may be aN. ma, manifesting itself as a faint, 


diffuse haze, obscu etails, so that the normal bright red 
appearance is peed by a paler cloudiness, often with 
definite white Gites, especially along the course of the 
vessels ; or ere may be circumscribed areas of exudation. 
The latte ear as white spots, discrete or confluent, or 
yellows ques, varying in size. They are not pigmented 
and ¢h&wdges are ill-defined, so that there is little danger of 
mistNhg them for patches of choroidal atrophy. The blood 


sels usually show marked changes. The veins are 
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tended, often irregular, darker than normal, and tortuous ; 
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the arteries are less altered, but the finer branches are also 
tortuous. Hemorrhages are common, though they are not in 
themselves evidence of primary retinitis. When occurring 
in the superficial layers they are flame-shaped, with feathery 
edges, situated particularly along the course of the vessels ; 
when in the deeper layers they are round, with better defined 
contours. 

The optic nerve, being in anatomical and physiological 
continuity with the retina, often suffers with it; when this 
occurs to a marked extent the condition is called neuro- 
retinitis. The margin of the disc is then obscured and often 
shows a radial striation. The disc is red, and may be measur- 
ably swollen, though seldom, if ever, so much as in the condi- 
tion known as choked disc. 

Retinal atrophy, which follows severe retinitis, is shown 
by permanent whitish or yellow opacity, with diminution 
in the size of the vessels, which are often bordered by white 
lines. The optic dise may show all the signs of advanced 
atrophy (vide p. 377). 

It has already been pointed out that retinitis is most fre- 
quently the symptom of an internal disease. It is therefore 
usually bilateral. The diseases most commonly causing the 
condition are syphilis, vascular disease, albuminuria, diabetes, 
and leuceemia. \ 

The treatment of retinitis consists in giving the omplete 
rest and in combating the general disease whigtNf® the cause. 
All near work is forbidden and the eyes otected with 
smoked glass, or even confinement in x Qarkconed room. 
Whether due to syphilis or not, mercu 1 iodides are given 
with a view to aiding the absorptio Kd Mates and restoring 
the transparency of the vitreous, iB is affected. Mercury 
is contra-indicated in renal retinit These means are supple- 
mented by purgatives, dinph ay cs, and tonics. 

The blood vessels of th Roy are peculiarly subject to 
disease in retinitis, part actor in the inflammation, but 
more prominently ag ce of general disturbance 
or disease. It will Ke therefore, to discuss the commoner 
forms of vasculay-diséase of the retina before passing on to 
describe the ch} no) pes of retinitis in greater detail. 


Qascular Disorders of the Retina 
Anenty\ WS: be part of general anemia or due to local 
cause > may be sudden or slow in onset. Sudden anæmia 
is IA) embolism of the central artery of the retina (q.v.) 
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and in quinine amblyopia (q.v.). Ophthalmoscopically there 
is great attenuation of the retinal vessels and the optic disc 
is pale. Spasmic constriction of the retinal arteries has been 
described in migraine (vide p. 391), but it is doubtful if it 
occurs. I have seen one case of spasm of the retinal arteries 
in one eye, giving rise to the symptoms of embolism of the 
retinal arteries: it passed off during the actual ophthal- 
moscopic examination. Anemia of slow onset is seen in 
atrophy of the retina from any cause, such as previous retinitis, 
and in disease of the vessel walls as part of a general vas- 
culitis. In both cases the vessels are attenuated; and some- 
times in the former and commonly in the latter the walls 
become thickened and visible as white lines bordering the red 
blood stream; eventually the vessels may be transformed 
into white strands or may even disappear. 

Embolism of the Central Artery of the Retina causes sudden 
and complete retinal anemia. The eye, usually the left, be- 
comes suddenly quite blind. Examination of the fundus 
reveals a very typical picture (Plate XII., Fig. 1). The larger 
arteries are reduced to threads, the smaller ones are invisible. 
The veins are little altered except on the disc, where they are 
contracted. Within a few hours the retina loses its trans- 
parency, becoming opaque milky-white, especially in the 
neighbourhood of the disc and macula. Owing, to the opacity 
of the retina the outlines of the disc, which i Moria pale, 
are obscured. At the fovea centralis, whos e retina is ex- 
tremely thin, the red reflex from the Hn is visible. It 
appears as a round “ cherry-red ” spas presenting a strong 
contrast to the cloudy white backgtetfnd. The peculiar tint 
of the spot is due to this conty44 In the majority of cases 
there is no hemorrhage here, ®g was once thought, though 
hemorrhages here and in oy immediate neighbourhood do 
occur rarely. The consgaSt sometimes brings into relief 
minute blood vesels a the macula which are otherwise 
invisible. WwW 

Sometimes the N Tuction to the blood flow is not complete, 
or the flow mapi partially restored in the course of a few days. 
Another pecuNaft phenomenon may be observed or may be 
induced bygentle pressure upon the globe. In some of the 
vessels, (Sully veins, the column of blood is broken up into 
red Os separated by clear interspaces. The beads move in a 
je ashion through the vessels, sometimes in the normal 


the veins are easily emptied of blood or arterial pulsation is 


i tion of blood flow, sometimes in the opposite direction. 


PLATE XII. 


(To fuce p. 336.) 


Fig. 1—Embolism of the central artery of the retina. Note the edema 
of the retina at the posterior pole and the “ cherry-red”’ spot at the 
macula. The vessels are reduced in size. Subsequently the disc became 
atrophied, and the vessels still smaller. 


Fig. 2.—Thrombosis of the central retinal vein. N, the distension, 
convolution, and irregularity of contour of the xe s,Jand the retinal 
hemorrhages and exudates. Q 
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PLATE XII. 
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produced by slight pressure on the eye-ball it is evidence of 
incomplete blockage. 

The retinal cedema or possibly coagulation necrosis takes 
several weeks to clear up. The membrane regains its trans- 
parency, but is completely atrophic. The vessels are contracted 
or reduced to white threads. The disc is atrophic. If there 
have been hemorrhages spots of degeneration replace them, 
and cholesterin crystals and pigmented spots may be seen in 
the papillo-macular region. 

In some cases a certain degree of central vision persists in 


Fia. 194.—“ Silver-wire ” arteries, degenera R of the walls of a vein, 
and white spots of d eration. 


310n of the central artery. It 
retinal arteries (vide p. 122), 
which, when present, alyş apply the macular region, and 
naturally escape occl ; or to a macular branch of the 
central artery give ‘oximal to the block. The remainder 
of the field of visionNsAost. In rare cases a cilio-retinal artery 
alone becomes Reoked. 

After the fi@y*stage, in which the arteries are threadlike 
from sud artial or complete arrest of blood flow, the 
vessels slightly, showing a small stream in more or less 
normakarveries. This is due to establishment of a feeble colla- 
ter culation through the anastomoses with the ciliary 


spite of apparent complete occ 
is due to the presence of qN 
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system round the disc (vide p. 11). Ata later stage the vessel 
walls become thickened, so that the thin red line is bordered 
by white lines, the final stage of thread-like sclerosed arteries. 
Unusual freedom of collateral circulation may account for the 
considerable recovery of vision which occurs in rare instances, 
almost invariably limited to the temporal field. In rare cases, 
too, visible anastomoses have been seen on and at the edge of 
the disc. 

It might be thought that the intraocular pressure would 


Fic. 195.—Perivascrg py changes in the retinal vessels. 


force the blood out eins ; but there is normally some 
obstruction to the ow at the lamina cribrosa, where the 
venous pressurg@ est. This is shown by the occurrence of 
venous lente dade p. 123). The blood is dammed back by 
the eee of the elastic fibres of the lamina cribrosa. 

In othex@y¥es the embolus is arrested in a branch of the central 
arter he area supplied by this branch is then affected alone. 
In Qiy stages the corresponding scotoma is usually some- 
whatNndefinite, but later it settles down to a permanent sector- 

ed defect. 
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When perception of light is lost the pupil is large and the 
direct reaction to light fails. The intraocular tension is normal, 
as might be anticipated. 

There is occasionally the history of prodromal attacks of 
temporary obscuration of vision. Some are due to local 
arterial disease associated with temporary diminished blood 

pressure, and arterial spasm may play a part. 


tral vessels posterior to lamina cribkosa. The artery, to the left, 
is collapsed and obliterated Be iferation of endothelium, 
The vein is concentrically ne d by thickening of its walls. 


not by endothelial prolifer oo 


Fie. 196.—Obstruction of the Central ROR Showing cen- 
i 


Embolism of the c Cae like cerebral embolism, 
occurs with mitral 1s, especially if there has been fresh 
endocarditis. This or is, however, very frequently absent, 

| and it is probablé&pat most cases are really due to thrombosis. 
There has bee arteritis, due to general arteriosclerosis from 
nephritis, && Nand the already narrowed lumen of the vessels 
‘a bec ANu uddenly occluded. The onset may be less rapid 
mi suc es and preceded by premonitory symptoms, such as 

igh of vision, &c. Other cases render it probable that 


22— 2 


am 
NS 
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the condition may be due simply to spasm of the walls of the 
artery, thus accounting for some remarkable cures. 

The condition has been observed at ages varying from fifteen 
to eighty. Rare cases of simultaneous bilateral blocking of the 
central arteries have been recorded. 

The blockage, whether due to embolus or thrombosis, is ` 
nearly always at the lamina cribrosa, where the vessels 
normally become slighty narrowed (Fig. 196). The retina 
undergoes atrophy of the nerve-fibre and ganglion cell layers, 


Fic. 197.—Retinal vein with enormo WO Fkened wall and narrow 
lumen (Coats). The perivascQa) aph space is dilated. 
with preservation of the layers, which receive their 
nourishment from the chggio-tapillaris of the choroid. 
Treatment is seldom y avail, but attempts should be 
made to drive the o on on into a less important branch if 
the case is seen ea Inhalation of amyl nitrite, massage of 


the globe, and Ci ntesis of the cornea have been employed for 
this purpose ; measures must be adopted without delay. 


Amaur xO Family Idiocy shows ophthalmoscopic signs 
i; © 
ori 


resemb 1ose of embolism of the central artery, but of quite 


diff A gin. The disease occurs almost if not quite invariably 
in Nii children, and commences during the first year of life. 
AN al members of a family may be affected. The apparently 


| ae 
S 


Ithy child becomes gradually blind, with muscular weakness 
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and wasting, and mental apathy passing into idiocy. Death 
follows in from one to two years. Ophthalmoscopically there 
is a round brilliantly white area at the macula, fading off peri- 
pherally into the normal fundus. In the centre of the patch is a 
brownish-red, circular spot at the fovea. In the later stages there 
is optic atrophy. Itis always bilateral. The disease is a primary 
neuronic degeneration of the whole of the central nervous system, 
probably of toxic origin. The ganglion cells of the retina partici- 
pate in the degeneration. 


Maculo-cerebral Family Degeneration has some points of 
resemblance to amaurotic family idiocy, but should be carefully 
distinguished from it. It is a familiar disease, occurring in other 
than Jewish children, and commencing at a later age, usually at 
about six or eight years. Defective vision, with central scotoma, 
is accompanied by weak intellect. Ophthalmoscopically the discs 
are pale and the vessels small. At the macula there are yellowish 
grey spots and granular pigmentation. Similar macular degenera- 
tion has been seen as an hereditary disease without cerebral 
deterioration. 


Degenerative Changes in the Retinal Vessels, apart from 
their interest as a local manifestation of disease, are of the 
utmost importance in general prognosis. They may be the 
first evidence of arteriosclerosis, and particularly of disease of 
the cerebral vessels, pointing to the danger of erep emor 


rhage, and indicating lines of treatment which prolong 
life. Disease of the retinal vessels is almost j lably asso- 
ciated with disease of the cerebral vessels, isease of the 


latter may be present when there are no o Imoscopic signs 
of disease of the retinal vessels Coad) Undue tor- 
tuosity of the vessels is of no signific inless accompanied 
by other abnormalities, such as peels in the size and 


breadth of the arteries, so that str es of the vessel are much 


constricted alternating with al or somewhat dilated por- 
tions. These changes in t en are due to endothelial pro- 
liferation in the intima.~N¥@hute miliary aneurysms are seen 


often unusually brig§t ənd broad, especially in vessels at some 
disc (“ silver-wire ” arteries) (Fig. 194). 
ions it is possible to see a vein through an 
of crossing; in arteriosclerosis the artery 
loses its RN icency so that the vein is obscured. Moreover, 
the arteryNe erts an abnormal pressure on the veins so that the 
blood Adw is obstructed; the vein seems therefore to stop at 
Nias g and is more distended on the distal side than on the 


AG 
wl 


in rare cases. The $ ight reflex from the vessel walls is 


distance from ț 
Under normal 
artery at a 


+ 
+ 
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side towards the disc (Fig. 198). Sometimes the vein appears 
to be pushed aside by the crossing artery ; in severe cases the 
vein, whether crossing above or below the artery, is diverted 
so that it crosses at right angles, the shortest possible route. 
The veins may also exhibit a beaded appearance, with alternate 
constrictions and dilatations. More pronounced changes make 
the walls of the vessels visible, so that the blood column, often 
narrowed, is bounded by white lines, the thickened fibrous walls 
(Fig. 197); this may affect both arteries and veins, usually only 
individual vessels, in a portion of their course (Figs. 194, 195). 
The changes indicated lead to increased permeability of the 
walls, and increased internal pressure, due to general disease, 
supplements this defect, and causes undue extravasation of 
lymph, and even hemorrhage. @Œdema of the retina thus 


Fic. 198.—Retinal vein crossed by an artery (Ma ion), A. In 
health, the underlying vein dimly traceabl Kath the artery. 
B. In early stage of arteriosclerosis vein somewhat 
displaced in the direction of the O and its 
blood flow slightly obstructed. advanced stage of 


arteriosclerosis, the vein great] or wed where crossed and 
distended on the peripheral s€) 
arises, manifesting itself as aghavish opacity around the disc, 
or in spots along the course Othe vessels. Heemorrhages occur 
as linear striated extrayg@pions along the vessels, or as round 
spots scattered over ee 
These changes ON most frequently in elderly people and 
are seldom enti absent in the aged. They are specially 
pronounced TEY of chronic nephritis, syphilis, some forms 
of poisoningzespecially by lead and probably by auto-intoxi- 
y that of intestinal origin. They are frequently 
ith high blood pressure, and always indicate the 


Ş for exhaustive examination of the circulatory and 
saN ory systems. On the other hand the blood pressure may 
aÀ normal possibly owing to cardiac dilatation, and these 

ases are probably more subject to thrombosis (Foster Moore). 
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The prognosis as regards life in retinal vascular disease is 
decidedly better than in cases of renal retinitis (q.v.), though 
the patients may die suddenly from cerebral hemorrhage or 
thrombosis. Vascular changes are more frequent in women 
than men, though the former seem to be more tolerant of high 
blood pressure than the latter (Foster Moore). They may be 
very marked and extensive in quite young people as the result 
of congenital syphilis ; rarely as an hereditary condition with- 
out syphilitic taint. Extensive disease of the retinal vessels, 
with much diminution in their calibre, so interferes with the 
nutrition of the retina that consecutive atrophy of the optic 
nerve not infrequently follows. The ophthalmoscopic appear- 
ances of the vessels and disc then closely resemble those found 
in advanced cases of retinitis pigmentosa. This condition may 
be accompanied by groups of sharply defined small white spots 
in the retina and even a fan- or star-shaped figure at the macula 
(arterio-sclerotic retinitis, Foster Moore). It is frequently 
unilateral, thus differing from renal retinitis. 


Angioid Streaks.—Dark brown or pigmented streaks, which 
anastomose with each other and resemble blood vessels in distri- 
bution, are sometimes seen ophthalmoscopically in retinæ which 
are undergoing degenerative changes. They differ in distribution 
from any normal set of vessels, are usually situated ng&r the disc, 
at a deeper level than the retinal vessels, and are Q egular in 
contour. They are probably due to proliferationgy® new vessels 
into scar tissues (W. T. Lister). 


Hyperæmia may be arterial or venous CDrterial hyperemia, 
characterised by fulness and tortuogi the arteries, accom- 


panies not only inflammation of th tha, but also inflamma- 
tion of neighbouring structures especially the uveal tract. 
Venous hyperemia, character by dilatation and great 


tortuosity of the veins, is Fe 10 of impeded return of blood 
to the heart. It may e to general venous congestion, 
seen in its most extr 6fm in congenital malformation of 
the heart (cyanosis oN), or to local causes. The latter 
most commonly afegtthe veins in the porous opticus, as is seen 
in moderate degréé in glaucoma and optic neuritis, and in 
extreme for ONG thrombosis of the central vein of the retina. 
Increased aOkorbital pressure, as from a tumour, may also 
impedgN® exit of blood from the eye. The veins are much 
enlardagsund dark in colour in polycythemia. 

morrhages from the retinal vessels may be pre-retinal or 
Oa retinal. Pre-retinal or subhyaloid hemorrhages are extra- 
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vasations of blood between the retina and the hyaloid mem- 
brane of the vitreous. They always occur in the neighbour- 
hood of the macula, and are usually large. They are round 
at first, but quickly become hemispherical, the upper margin 
being straight ; this is due to the effect of gravity (Plate XIII., 
Fig. 1). Occasionally two such hemorrhages may be seen in 
the same eye. Retinal vessels are hidden from view in the 
affected area. The upper layers become lighter in colour, 
generally attributed to the sinking of the red corpuscles.. The 
blood gradually becomes absorbed, usually in a patchy manner, 
but finally disappears, though numerous cholesterin crystals 
may often be left as bright glistening spots. Vision is restored, 
but recurrences are not uncommon, and other complications 
of vascular origin may modify the otherwise favourable prog- 
nosis, 

Intra-retinal hemorrhages, as already mentioned, are striate 
or flame-shaped when situated in the nerve fibre layer, rounded 
or irregular when in the deeper layers or between the retina 
and choroid. Intra-retinal hemorrhages are absorbed very 
slowly, gradually becoming white, rarely pigmented. 

Retinal hemorrhages are due to many causes. Most fre- 
quently the vessel walls are weakened by general disease, 
which may be a vascular degeneration due to age qr to altered 
composition of the blood, as in pernicious an leuceemia, 
scurvy, purpura, sepsis, albuminuria, diabo phosphorus 
poisoning, &c. Any of the causes leadin etinal hyper- 
emia may give rise, secondarily, to haa They may 
be due to pressure during birth in now m infants, and are 
probably responsible for some congenital retinal 
defects, e.g., white and pigmentad pots of atrophy at the 
macula and elsewhere, Simla ey occur in cases of severe 
compression of the thorax or nkgk in older people, Whooping 
cough may lead to retinal @yvell as the more common con- 
junctival hemorrhages. umatism, e.g., severe contusions 


and wounds, gunsh Chi ds, of the eye and of the orbit 
without direct ngage eye, is another cause, and is often 
responsible for co xtensive extrayasations of blood, which 
may burst throug into the vitreous. To this category belong 
the postop hzemorrhages. When the globe is opened in 


pororaa aract extraction, or, still more, iridectomy for 


+ 


glauc AN e normal or raised intraocular tension is suddenly 

redug zero. The intraocular vessels then dilate, and great 

ae thrown upon their walls. If these are diseased, there 
nu 


2 
Q 
X 


h danger of their rupturing. Considering the age and 


PLATE XIII. (To face p. 344.) 


Fig. 1—Subhyaloid hemorrhage, 96 hours after probable time of onset. 
Four months later the patient was reported to have quite recovered 
his sight. 


Fig. 2.—“ Retinitis proliferans,” showing the origin of he new-formed 
fibrous tissue in the favourite situation at or near t . The bands 
stretch forwards into the vitreous, a feature w. nnot be ade- 


quately represented in a drawing. Q 


AS 


PLATE XIII. 
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condition of these patients, it is surprising that hemorrhage 
is not more frequent. 

Minute hemorrhages, unless in the macular region, may 
cause little obscuration of vision. Subhyaloid hemorrhage 
usually abolishes central vision temporarily: it takes some 


Fig. 199-—thromGop a branch of the central retinal vein, 


weeks to clear u Re) length of time varying with the size of 
the extravasat] The smaller spots may remain unaltered 
for months Lees this is only apparent in some cases, old 
spots clears p and being replaced by new ones. They may 
be absorkkd without leaving any trace. 

IR hrombosis may affect the central vein of the retina 
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(Plate XII., Fig. 2) or one of its branches (Fig. 199). In the 
former case the obstruction is always just behind the lamina 
cribrosa (Fig. 200). All the veins of the retina become enor- 
mously engorged with blood, and extremely tortuous. Blood 
escapes at innumerable spots, so that the retina is covered 


Fie. 200.—Thrombo: ine ral vein. (Coats.) Longitudinal section 
of nerve. From gion of the lamina cribosa, A, backwards, 


the vein is ocgey y a homogeneous coagulum; there is slight 
endothelial pidhipation At B the coagulum is invaded by cells, 


ERG r leucocytes, and larger paler cells. 
+ 


x 
with h hages: Sight is much impaired, though not so 
$ in obstruction of the central artery, but recurrent 
ations finally destroy it entirely. In the early stages 
thexe 1s constriction of the field of vision and usually a central 
ma. When a single branch is blocked the edema and 
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hemorrhages are limited to the area supplied by the vein ; 
the block is usually at a bifurcation or where a sclerosed artery 
crosses the vein. In these cases the defect in vision is not 
accurately sectorial, as in the case of a branch of the artery, 
and the macular region generally escapes. The affected retina 
becomes atrophic, with fine pigmentary changes. Secondary 
glaucoma ensues in two to three months in a considerable 
number of the cases, probably owing to the increased albu- 
minous constituents of the intraocular lymph. It does not 
occur when only a tributary is involved. In many cases 
branches of tortuous new vessels are formed upon the disc 
(Fig. 201); in.others a collateral circulation is effected by 
similar tortuous new vessels in 

the retina. Such vessels often 

project forwards into the. vitreous, Y 

and may rupture, leading to f 
extensive vitreous hemorrhages. 
Vascular disease and hemor- 
rhages are not infrequently 
present in the other eye, and 
bilateral thrombosis of the central 
vein sometimes occurs. In all 
cases examined microscopically 
the vessel walls are diseased and 
show endothelial proliferation. 
The lumen is constricted, and it 
is probable that this factor is as N 
important in causing obstruction X% 


as actual thrombosis. ORe vessels. 
The patients are usua k (Foster Moore.) 


elderly, with cardiac or vasc 

disease, often induced by nepkitis; the blood pressure is 
usually high, and there is ọ albuminuria. The obscuration 
of vision is almost alwa, ticed on waking in the morning. 
Probably the low b pressure and sluggish flow during 
sleep allows thro1 to occur in the vessel where it is con- 
stricted normally\at)the lamina cribrosa and pathologically by 
endovascular, apeos. Thrombosis may, however, be due to 
local causes, as orbital cellulitis, following facial erysipelas, 
&e. Ito onally occurs in young people following a febrile 
attack Ny is then probably due to an infective phlebitis. 
The N eye usually shows vascular disease and often small 
h rrhages in the periphery of the retina. Bilateral throm- 


NAs S rare. 


| © 
Bos. 
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Treatment.—No treatment is of avail. Atropin should be 
avoided, as tending to induce glaucoma. Local treatment is 
indicated only if the eye becomes painful, when it should be 
removed. The condition is to be regarded as a danger signal, 
and constitutional investigation and treatment should be 
carried out assiduously. 


Special Forms of Retinitis. 


Syphilitic Retinitis.—Syphilis is one of the commonest causes 
of retinitis, but itis usually a secondary retinitis, accompanying 
disease of the choroid. It, however, occurs as a primary 
retinitis also, and in this form syphilitic endarteritis is a pro- 
minent sign. There are dust-like opacities in the vitreous, 
especially in the posterior part; the retina is cloudy, par- 
ticularly in the neighbourhood of the disc, which may be 
hyperemic. White spots may be seen in the macular region, 
and yellowish or white spots, often bounded by pigment, at 
the periphery of the fundus. The vessels may be degenerated 
(vide p. 341), with whitish exudations along their course ; 
heemorrhages are rare. 

Every transition is seen to a condition much resembling 
choroido-retinitis pigmentosa (vide p. 329), but seldom showing 
such a characteristic distribution of the plement 

The subjective symptoms are defective ceypy¥l vision, night- 
blindness, irregular and concentric cog of the field, 
with or without central, Dar cee scotomata, and 


metamorphopsia. 
In most cases the amount of o@PRation which takes place 


at the sites of the inflammaton posits of syphilitic retinitis 
is very small, but in some cage is a well-marked tendency 
to the formation of new vessels. These may not be 
limited to the retina oy may extend into the vitreous, 
forming convoluted hey are held together by a mini- 
mum of delicate c tive tissue (cf. Retinitis proliferans). 
They are comm on or near the disc. 

In acquired ilis the disease usually occurs one to two 
years after if ion ; usually both eyes are involved, but not 
eous onset. As a rare manifestation the macular 
ne affected, showing a grey or yellow deposit, or 
numeN® small yellow spots and dots of pigment. This form 
<5, a great tendency to relapse. 


initis is not uncommon in congenital syphilis. Such 


PLATE XIV. 


PLATE XIV. (To face p. 349.) 


Albuminuric neuro-retinitis. Note the papillitis and macular star-shaped 
figure, specially marked in Fig. 1, and the masses of white exudate in 
the retina. The patient from whom Fig. 2 was taken, a man, et. 21, 
died three months after the drawing was made. 
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patients often show a dusty or peppery discrete pigmentation 
of the retina at the periphery, associated with a tigroid con- 
dition of the fundus in this situation. Itis only distinguishable 
from what is often seen as a normal condition by the greater 
aggregation of the pigment. There may be thickly strewn 
black and white spots, like a mixture of pepper and salt. In 
more definite forms there are yellowish red and black spots 
at the periphery (anterior retinitis), a condition often seen in 
interstitial keratitis (vide p. 229), or larger grey or white patches 
may be seen, or the condition observed in the acquired form 
may be fully developed. 

If the diagnosis is doubtful the Wassermann test should be 
applied. 

Treatment.—A prolonged course of anti-syphilitic treatment 
is indicated. Dark glasses should be worn and the eyes 
rested. 

Albuminuric Neuro-retinitis, in its most typical form, pre- 
sents an ophthalmoscopic picture which is almost patho- 
gnomonic, being simulated only in some cases of intracranial 
tumour (Plate XIV.). In addition to the general signs of 
retinitis—haziness of the retina and disc, hyperemia and 
hemorrhages—the distinguishing feature is the ae cab of 
brilliant white spots and patches in the retina. Niches); 
deposits are cloudy, with soft edges (“ cotton-w tches) ; 
the later brighter, more sharply defined and a The 
disc i is surrounded by large white patches or continuous 

‘ snow-bank.” Around the macula are s dots or round 
patches, also silvery white. Radiatin the fovea are 
spokes of white dots or fine lines, forpa star-shaped figure 
which is extremely characteristic eer itself escapes 
and the star is often incomplete sets in The vessels 
generally show very definite degeNevative changes (vide p. 341). 
In some cases, especially in albuminuric retinitis of preg- 
nancy, a flat detachment & retina occurs, almost certainly 
due to the retina bein nae from the choroid by exudates. 
The detachment i ‘ usin lateral and involves the lower part 
of the fundus. ikẹ most detachments of the retina, these 
frequently oo ar, the exudates being absorbed. 

Albuminuri initis by no means always displays the 
Often there is a neuro-retinitis which exhibits 
istic features specially associated with nephritis. 
es there is moderate swelling of the disc—seldom 
o X as in the choked disc of intracranial disease—more 

s? widespread cedema and hemorrhages. Irregularly 
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scattered bright white spots and patches may be present 
or wanting. The urine should be examined in every case of 
retinitis. 

The white spots of albuminuric retinitis are chiefly com- 
posed of exudates, which are often fibrinous (Fig. 202), later 
becoming hyaline. They are situated particularly in the 
outer reticular layer, where large vacuoles are filled with fluid, 
fibrinous coagula, or hyaline deposits, often associated with 
large globular macrophages ; they may be present in all the 
layers. There is some leucocytic 
infiltration, and peculiar swollen 
nucleated structures —cytoid 
bodies—are found in the nerve 
fibre layer; they are probably 
varicose nerve fibres. The exu- 
dates and necrotic retinal ele- 
ments undergo fatty degenera- 
tion. The peculiar arrangement 
of the spots in the macula is 
not due to any supposed radial 
distribution of Muller’s fibres 
in this situation, but to fluid 
which raises the internal limiting 


. membrane and fal the radial 
Fic. 202.—Albuminuric re- course of the ne bres as they 


exudate in the tetina, atch towards Nise. Spread 

of the œ to -the loose 

reticular layer, which is very well m d in this situation, 

throws the retina into actual rą Xolds, the fovea itself 

remaining unchanged and as i ‘pegged down.” The 

disc shows the same changes papilloedema (q.v.), but less 

| marked. The changes in the @bod vessels are those common 

| to vasculitis in other small @gsels, consisting of endo- and peri- 
| vasculitis and hyaline ration of the walls. 

There is no const lationship between the retinitis and 

| 


the vascular dise he vessels may be quite normal, e.g., in 
some puerperal dasgs and in the rare cases occurring with acute 
nephritis. Į 
the great n 
is, there 


jhe cases with chronic interstitial nephritis, t.e., 
fty, the vessels are much diseased. Thé retinitis 
not directly due to the vascular disease, but 
o toxins circulating in the blood stream. 


| probes 
| AlQWinuric retinitis occurs in about one-third of cases of 


nep\ritis and may occur in all forms of nephritis, including 


O 
A 


r&itinal, puerperal and “ trench ” nephritis, but in by far 


eo 
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the greatest number of cases the disease is chronic interstitial 
nephritis, and it 1s very rare in ordinary acute nephritis. The 
last-mentioned fact accounts for the small quantity or even 
total absence of albumin in the urine in some cases. Though 
the degree of retinitis bears no fixed relationship to the nature 
or severity of the renal mischief, yet in all cases its presence is 
of grave significance. The retinal changes may be the first 
evidence of renal disease, hence the extreme importance of 
their discovery, which is accentuated by the fact that the 
majority of hospital patients die in from six months to two 
years. Under more favourable conditions patients may survive 
five years or even longer. The prognosis is equally grave in 
children. The risk to life is much less in the scarlatinal and 
puerperal cases. In the latter the prognosis is worse the earlier 
the onset of the retinitis, but fortunately it usually commences 
in the later months of pregnancy. The artificial induction of 
abortion is indicated, and usually has a prompt beneficial 
effect ; vision, however, is usually permanently impaired, the 
degree depending upon the duration of the retinitis. The 
“ cotton-wool ” patches clear up first, the glistening macular 
spots more slowly. Partial optic atrophy and slight retinal 
changes, such as white or pigmented spots at the macula, 
follow. The disease does not always occur at the first preg- 


nancy; but may after one attack recur at subse t preg- 
nancies, though by no means always. The pa hould, 
however, be warned of the danger. The r 1 changes 
in puerperal cases are usually severe, an, tachment of 
the retina occurs more frequently in tki than in other 
cases. 


Diminution of visual acuity is com&Qo) the only symptom 
complained of, and, as mentioned, Muay lead to the discovery 
of the renal disease. Generally t story of severe headaches 
can be elicited, and the blood@yessure is high, usually about 
200 mm. Hg. The condition. Sa always bilateral. It very 
rarely causes complete It occurs more often in men 
than in women, owin e greater incidence of nephritis in 
men ; in children ie ommoner in girls than in boys. It is 
commonest betw irty and sixty years of age, especially 
in the last decd but it is probably more frequently asso- 
ciated with t Qpzrenchymatous nephritis of children, which is 
generally, gi than has been hitherto thought (Nettle- 


mp): 
ren to note that transient blindness may occur in 
on e of nephritis, especially associated with uremia. In 


ww 
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these cases the retina shows no abnormality, or at most changes 
which may occur independently of the disease. This wremic 
amaurosis is distinguished in being sudden total blindness, 
whereas the defective vision of albuminuric neuro-retinitis is 
slower in onset and never complete. Sight usually returns in 
one or two days (vide p. 390). i 
Diagnosis.—The typical picture of albuminuric retinitis 


FC “Diabetic retinitis. 


may be nearly(sijrilated in some cases of increased intra- 
cranial a e~particularly when due to cerebral tumours 
occurring Idren (vide p. 368). It may occur without any 
prapat of nephritis, Ba somewhat similar appearances 
ith in OE TE, and leucæmia. Rarely a star at 

S la, with or without slight papillitis, has been met 

în young persons with anæmia or chlorosis, or without 


NOs verable cause. 
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The treatment of these conditions is purely constitu- 
tional. 

Diabetic Retinitis.— Retinitis is a relatively rare complication 
of diabetes, occurs in the late stages, and in elderly people ; 
it is not improbable that it is frequently missed owing to the 
peripheral position of the lesions, opacities of the lens, &c. It 
is generally, but not always, bilateral. Irregularly scattered 
small, bright white spots around the macular region are the 
commonest manifestation. The snowy patches and stellate 
arrangement at the macula are usually absent, but it must 
be remembered that albuminuria is a frequent concomitant 
of the late stages of diabetes, and all the characteristics of 
albuminuric retinitis may occur. The white spots may coalesce 
into larger plaques with crenated edges, which indicate their 
mode of formation.  Punctate hemorrhages are freely 
scattered over the fundus: they are more often round and 
deeply seated than linear and superficial, as in renal retinitis. 
The vessels and optic disc are generally normal, as well as the 
remainder of the retina. 

The prognosis depends upon the severity of the constitu- 
tional condition ; 60 per cent. live more than two years. 

Diabetic retinitis cannot be due to sugar, di-acetic acid or 
acetone circulating in the blood, since it does not ‘ccur in 
children in whom these products of oe bolism 
are most markedly present. 

A peculiar feature sometimes met with in sige is ipæma. 
It occurs especially in young patients, a prognosis is 
grave. The ophthalmoscopic appearan re then striking, 
the retinal vessels containing fluic h looks like milk. 
The arteries are pale reddish, & eins having a slight 
violet tint. The general fun has much the normal 
coloration. 


Hemorrhagic Sede is Aerm loosely applied to those 
forms of retinitis accom by hemorrhages, for hemor- 
rhages may occur, as O ready been seen, in the absence of 


Leucæmic Retiniig#—When retinitis occurs in the course of 
leuceemia the almoscopic appearances are characteristic. 
The fundus ale and orange-coloured. The veins are 
dilated anc ‘tuous, often with white lines along them, 

NN t red, not dark ; ; the arteries are small and pale 
ON ted. Very typical are white spots and patches 
led by a red rim; they consist of leucocytes sur- 

by red corpuscles. These are present only rarely, 
23 


all signs of Spend cots of the retina. 
i 
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and are also found in pernicious anemia. They are most 
common in the periphery of the retina. In some cases the 
ordinary picture of hemorrhagic retinitis is seen. In every 
doubtful case the blood should be examined. 


Septic Retinitis (Roth)—Apart from endogenous retinitis 
(vide p. 315), metastatic retinitis may manifest itself in the form 
of small round or oval white spots near the disc, often accompanied 
by hemorrhages. This form occurs in puerperal and other forms 
of septicaemia. Usually both eyes are affected. 


“ Retinitis Proliferans.’’—When hemorrhage occurs into the 
vitreous the blood clot is usually almost completely absorbed. 
This is probably due to the absence of fibroblasts in the 
vitreous and their scantiness in the retina, for the retinal 
connective tissue consists of neuroglia, an epiblastic structure 
which probably takes no part in fibrous tissue formation. The 
only mesoblastic tissue in the retina is that forming and sur- 
rounding the retinal blood vessels. In some cases, however, 
blood clot may organise, giving rise to masses of fibrous 
tissue in the vitreous, vascularised by newly formed blood 
vessels derived from the retinal system (Plate XIII., Fig. 2). 
This condition is known as “ retinitis proliferans.\ The tissue 
is most commonly situated near the disc the vessels 
spring from this neighbourhood, probably @ythg to the fact 
that there is more mesoblastic tissue he an in other parts 
of the fundus. O 

There seems to be some special f necessary to stimulate 
organisation, and it is found ity e general diathesis. In 


nearly all these cases there is ¢ithef a history of syphilis or the 
patient is suffering from nitis diabetes, or some other 
form of toxemia, the omgin-of which may be obscure, as in 
some cases of recurenighehorshage (vide p. 314). 

The amount of issue varies from the most delicate 
strands and fil Ipporting new-formed blood vessels— 
specially como in. syphilitic cases (vide p. 348)—to 
dense bands membranes stretching far forwards into 
the winger hiding the fundus. Most extensive pro- 


liferatio ere met with during the war in cases of rupture 


of oroid and retina. The bands are often attached 
~*~ retina at their apices, and as the fibrous tissue 
A acts after formation the retina may be pulled up and 


È 
N 


ached. 
Vision is generally greatly impaired and often lost, usually 


DISEASES OF THE CHOROID AND RETINA 355 


from detachment of the retina. No treatment is of much 
avail, but hypodermic injections of fibrolysin may be tried, 
combined with constitutional régime. 


Retinitis Circinata.—Retinal hemorrhage may give rise to 
yet another condition in rare cases, generally elderly women. In 
retinitis circinata there is a girdle of bright white patches with 
crenated borders around the macula. The diameter of the girdle, 
which is usually an imperfect circle or ellipse, or horseshoe-shaped, 
open towards the temporal side, is generally considerably greater 
than a papilla diameter, and follows the larger macular branches 
of the superior and inferior temporal vessels. The vessels pass 
over the spots. The macula shows yellowish white areas, slight 
pigmentation and often hemorrhages. The patches develop 
slowly and are usually well advanced before noticed. The disease 
is unilateral in about half the cases ; exudative retinitis has been 
observed in the other eye (Coats). Central vision is much reduced, 
but the field remains full. The patches sometimes disappear 
slowly and vision improves. Mercury and iodides seem to afford 
the best chance of amelioration. 

Exudative Retinitis (Syn.—Massive Ezudation in the 
Retina (Coats) ) resembles conglomerate tubercle in its ophthal- 
moscopic signs. There is usually a large raised yellowish white 
area or several smaller areas posterior to the vessels. e vessels 
often show gross degenerative changes, and ther s metimes 
arterio-venous communication, with enormous tation of the 
veins. The patients are usually boys, sigh apparently 
healthy. Detachment of the retina, cat r glaucoma may 
occur in the late stages. There is always nce microscopically 
of hemorrhage between the retina a, roid and in the deep 
layers of the retina ; the choroid ee t healthy. 


Q: commonly due to a septic 
precursor of panophthalmitis 
etastatic condition, occurring in 
pyemia, and probabl rting in a septic embolus. In the 
early stages theres ere retinitis with hemorrhages. Sup- 
puration rapidly Cows, involving the vitreous, so that a 
yellow reflex yCobtained. The condition often passes into 
panophthal N but less commonly than in cases of exogenous 
infection Ogenic organisms are attenuated in the blood 
strear N tissues, so that the process may subside with the 


restoyatwn of useful vision (vide p. 325). 
eit from Bright Light, which might be termed photo- 
& tis, occurs after exposure of the unprotected eyes to 


gq 23—2 
wy 


Purulent Retinitis.—This is 
perforating wound, being t, 
(vide p. 324). Rarely ig j 
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bright sunlight, as in looking at an eclipse of the sun with 
unprotected eyes (“ eclipse blindness ”), or the electric light, 
as in the intense flash of the short-circuiting of a strong 
current. The relative parts played by the different rays of 
the spectrum are not fully understood. Only a few, relatively 
innocuous, ultra-violet rays reach the retina. On the other 
hand, practically all the visible rays and many infra-red rays 
pass unimpeded to the retina (vide p. 19). Much of this 
radiation is absorbed by the pigment epithelium, and it is 
probable that the pathological changes are produced by 
the resultant heating effect. It is, in fact, a burn of the 
retina. 

The symptoms are persistence of the after-image, passing 
on later into a positive scotoma, and metamorphopsia. 
Ophthalmoscopically there may be no signs at first, or a pale 
spot is seen at the fovea with a brownish red ring round it. 
Later there are usually deposits of pigment and small grey 
punctate spots around the fovea. Prognosis must be guarded, 
since, though improvement often occurs, some defect usually 
remains, and the positive scotoma may persist permanently. 

The treatment is that of retinitis in general. Smoked glasses 
should be used, or Crookes’s glasses, t.e., such as cut off the 
ultra-violet rays. 

Toxic Amblyopia.—Tobacco, alcohol, quinge, filix mas, 
carbon disulphide, stramonium, cannabis ca and other 
poisons sometimes produce defective vigigh, which is then 
known as toxic amblyopia. Tobacco alcohol amblyopias, 
which are most frequently met wit usually described as 
forms of retrobulbar neuritis OR but experimental and 
pathological evidence tends R Ow that the condition is 
primarily retinal in these cas 

Tobacco amplyopia resulfy{rom the excessive use of tobacco, 
either by smoking or chee ; and also occasionally from the 
absorption of dust in @paeco factories. Smokers of shag and 
tobacco mixtures § most. In nearly allcases there is also 
Cae aay cohol. It is known that alcohol alone 
may produce, tec amblyopia, and cases in which tobacco 
caused thease in total abstainers from alcohol have been 
publishedQThe patients may have smoked excessively for 
years AN impunity, the attack coinciding with some inter- 
RN cause of debility, digestive disturbance, &c. They 
arą usually thirty-five to fifty years of age. 


À$ e patient complains of increasing fogginess of vision, 
a 


ich is usually least marked in the evening and in a dull 


xO 
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light. Central vision is greatly diminished. The field of 
vision is found to be full, but there is a central colour scotoma 
for red and green. This is usually small, horizontally oval 
between the fixation and blind spots, but in rare cases may 
extend to the limits of the red field, or even be absolute. 
In such cases the possibility of the presence of congenital 
colour-blindness should be borne in mind. Both eyes are about 
equally affected. Ophthalmoscopically there may be conges- 
tive haze of the edges of the optic disc followed by undue 
pallor of the temporal side of the disc, but the changes are 
usually slight. 

The course is chronic, and the prognosis is good if the 
toxic agents are discontinued absolutely. Recurrence is very 
rarely seen. Very rarely optic atrophy may result, but it is 
doubtful if these are uncomplicated cases. 

The disease is probably due to poisoning of the ganglion 
cells of the retina. In experimental cases, and in one case 
examined in man, the cells showed vacuolation and breaking 
up of the Nissl granules. This leads to degeneration of the 
nerve fibres, demonstrable only after they have obtained 
their medullary sheaths, 7.e., behind the lamina cribrosa. 
The degeneration is found to be limited to the papillo- 
macular bundle (vide p. 71). The ganglion celę of the 
fovea and macular region are the most highly gditypntiated 


_and are liable to suffer first and most severel any toxic 


condition. The degeneration is therefore 
area on the temporal side of the nerve 
the globe, but becomes a circular centr A more posteriorly 


(Fig. 59). This degeneration ice Ch vered early in the 
history of the disease, and comkinsd/with the clinical simi- 
larity to undoubted cases of repute neuritis led to the 
conclusion that it was the ary seat of the disease. 
Nicotin is generally rah as the toxic agent, but 
it is much more prob that it is one of the more 
volatile oe NC of nicotin, e.g., collidin or 
lutidin. 


The amblyopia Gdud by diabetes, carbon disulphide, 
and lodoform z&@æmbles that of tobacco. Diabetics appear to 


be specially s tible to tobacco. 
Treatme nsists in total abstinence from tobacco and 


vedge-shaped 
nediately behind 


NN Ni should be combined with tonic treatment, espe- 
cially N Noa of strychnine. Iodide of potassium 
ma given, and copious draughts of water, combined with 
A , have been recommended. All patients with central 
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scotomata, other than those due to total macular degeneration, 
should abstain from tobacco and alcohol. 

Quinine amblyopia differs in some striking characteristics 
from tobacco amblyopia. Here total blindness (amaurosis) 
follows the use of the drug, even in such small doses as 12 
grains in susceptible persons; 40 grains is the maximum 
amount of sulphate of quinine which should be given within 
twenty-four hours (Yarr). The largest doses are usually taken 
for malaria, but quinine is also used as an abortifacient. The 
pupils are dilated and immobile. Deafness and tinnitus 
aurium are present. Ophthalmoscopically the retinal vessels 
are extremely contracted and the disc is very pale. In less 
marked cases or at a later stage the fields of vision are much 
contracted. The fields gradually widen out, but do not regain 
their normal limits. Central vision may be completely 
restored. The discs may remain pale for years or become 
normal. Occasionally blindness is permanent and optic 
atrophy ensues. The same condition may follow administra- 
tion of ethyl-hydrocuprein (optochin) for pneumonia. 

Salicylic acid and salicylates occasionally produce an 
amblyopia of the same type and with the same ophthal- 
moscopic features as that of quinine, but not so severe. 

Treatment consists in discontinuing the drug, administering 
amyl nitrite or nitro-glycerine, supplemented strychnine 
and digitalis. È 


arsenic, lead, nitro- 
those of retrobulbar 
which generally ensues. 
ich a central scotoma is 


The amblyopias produced by methyl al 
and dinitro-benzol, and filix mas differ, 
type in the more serious optic at 
There is probably always a stage 
present, but it is often missed. 

Methyl alcohol poisoning froh grinking wood-alcohol is common 
in America, and used to XCF in England from drinking methy- 
lated spirit before it ntentionally adulterated. Nausea, 
headache, giddiness, @@y ate followed by coma. If the patient 
survives vision verxypidly fails, passing through the stage of 
contracted feige fl absolute central scotoma to blindness. 
Vision may impkeve, but usually again relapses, becoming gradu- 
ally SPA y progressive optic atrophy. Rarely restoration 
is comple phthalmoscopically there may be blurring of the 
edges RQS discs and diminished size of the vessels, in the early 


; NY „ater there are all the signs of optic atrophy, usually of 


the Pekmary type (vide p. 377). 
SYreenio is specially liable to cause optic atrophy, usually total, 
hên administered in the form of trivalent benzol-ring compounds 


+ 


AČ 


DISEASES OF THE CHOROID AND RETINA 359 


such as atoxyl or soamin, arsacetin, hectine, &c. These were used 
for attacking the trypanosome of sleeping sickness, but have now 
been abandoned. The salvarsan group have the arsenic in penta- 
valent combination and are less toxic : no cases of optic atrophy 
have been reported from their use. 

Lead poisoning is rarely seen since precautions have been taken 
to eliminate salts of the metal from pottery glazes, &c. The 
ocular signs are optic neuritis or optic atrophy, which may be 
primary or post-neuritic. Some cases have retinitis, which may 
be due directly to lead or of albuminuric type, secondary to lead 
nephritis. 

Filiz mas, used as a helminthetic, may cause amblyopia in 
excessive doses, especially if given with castor oil. The ophthal- 
moscopic picture is said to resemble that of quinine amblyopia. 
Later, optic atrophy supervenes. I have seen a case in which a 
drachm of extract of male fern was ordered three times a day and 
was taken for ten days. There was total optic atrophy in one eye 
and partial atrophy with much contraction of the field in the 
other. 


Detachment of the Retina (Syns.—Ablatio retinæ, Amotio 
retine).—The retina may become separated from the choroid 
by being pulled up from within or pushed up from without. 
The simplest example of the former mode is in the late stages 
of plastic cyclitis when the strands of connective tjague which 
become attached to the retina contract during t¥eNprocess of 
organisation. The simplest example of the nd mode is 
separation by means of a choroidal hemorrl@gé, such as may 
occur from a blow or disease of the vessgk) 

Clinically detachment of the retir EO Prserved most com- 
monly in three conditions, viz., S) ow, in high myopia, 
and in sarcoma of the choroid ; Rt ése must be added a not 
inconsiderable number of caseÇJÀ which no cause can be 


assigned. The exact mechanytym of detachment in these cases 
is by no means completel derstood ; indeed, detachment 
of the retina is sti of the difficult problems of 
pathology. 

The patient usv€ omplains that there is a cloud in front 


of one eye, so that‘parts of objects, usually the upper or lower 
parts, are not 1. In other words, there is a positive sco- 
toma, as is Srmed by making a chart of the field of vision. 
Usuall scotoma corresponding to the detached area is 
absoli Ni: in shallow detachments some vision may persist, 
ANA nourishment being afforded to the retina from 

SÜbretinal fluid. There is then generally a relative sco- 
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toma for colours, and acquired colour-blindness of the trita- 
nopic type (vide p. 394) is not uncommon. As a rule central 
vision is intact at first, but all detachments of the retina tend 
in time to be complete : when the macular region becomes 
affected central vision is lost, and when the detachment is 
total perception of light is lost. The first symptom observed 
sometimes is transient flashes of ight (photopsiz), due to slight 
movements which irritate the neuro-epithelium. They should 
always be regarded with serious attention, but not infrequently 
occur, especially in myopic eyes, without being followed by 
detachment. 

A small detachment causes much less definite signs. Some 
obscuration of vision is noticed, but the diagnosis can only 
be arrived at by careful examination of the fundus and of the 
field of vision. In sarcoma of the choroid the detachment 
may be very small and in any position, thus differing from 
the other forms—so-called simple detachment—in which it 
is generally larger, though often shallow, and confined to the 
lower parts of the fundus. Simple detachment often com- 
mences in the upper part of the fundus, but after a variable 
time the subretinal fluid gravitates to the lower part of the 
eye and the retina becomes replaced in the upper part. Sarcoma 
of the choroid may start in the neighbourhood of the macula, 
and in this case central vision is early affected, as shown by 


distortion of objects (metamorphopsia, migrdpsia, &c.) or 
a relative scotoma for colours. A small de ent due to a 
sarcoma of the choroid may be pecan RMHY a large simple 


detachment in the usual situation bel 

Externally the eye looks pg anterior chamber 
may be deep and the tension di d, though rarely much 
in the early stages. In cases ee ene of the choroid the 
tension is always raised in ee stages and the anterior 
chamber is shallow ; 0 ly the tension is raised early 


in these cases. 
It is by no mean e to miss diagnosing a detachment 
n 


of the retina ever it is large, especially if it is also 
shallow. The oms may be indefinite, for the retina 
may obtain on nourishment from the fluid which 
underlies it. @yretain its functions only partially impaired for 
a conside period. Failure in diagnosis is almost always 
Tho to mission of a proper routine examination of the eye. 
tver often employs the direct method, possibly after 

Ne examination by the indirect, without previously 
oe with the mirror alone. A shallow detachment will 


PLATE XV. 


PLATE XY. (To face p. 361.) 


Simple detachment of the retina. The drawing is diagrammatic, since 
the disc and the highly hypermetropic detached retina cannot be 
in accurate focus at the same time. Note the change in colour and 
the convolution of the retinal vessels over the detached part. The red 
spot near the macula, possibly a hole, is a feature of the individual 
case. 
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then appear little altered from the normal fundus. Tt is true 
that it is more hypermetropic, but the observer does not realise 
that he is exercising rather more accommodation in looking at 
it than at the rest of the fundus. Now, if the eye is examined 
with the mirror alone at ordinary reading distance, although 
perhaps no details of the retina are seen—and they will only 
be seen if the retina bulges far away from the choroid—yet 
some difference in the nature of the reflex as the eye is turned in 
various directions will at once arrest attention. 

Further examination by the direct method will then show 
the following changes (Plate XV.). The detached portion of 
retina has a different tint from the normal fundus. In the 
most typical condition it is quite white 
or grey, with folds which show a bright 
sheen at the summits and appear greenish 
grey in the depressions. During slight 
movements of the eye the folds show 
oscillations. The retinal vessels are seen 
coursing over the surface. They naturally 
follow all the curves of the folds. Very 
striking is their abnormal colour. Owing Hie. SOA Dee 
to the fact that they are separated from matic sagittal section 
the choroid, which is responsible for the of eye with partial 
red reflex of the normal fundus, they are ae dotagemen ct 

JA ; . \(Nettle- 
under much the same conditions as an ship XN 
ordinary vitreous opacity, 7.e., they cut va) 
off the light reflected from the choroid. race look 
much darker than usual, and may be st black. They 
show no central light streak a ae. Nar smaller than 
S 


normal. 

If now this portion of the we erved with the highest 
convex glass with which it can bO Rol plainly it will be found 
that the rest of the fundus is Q¥ of focus ; this proves that it 
is displaced forw ards and Gy therefore be detached from the 
choroid. Q 

In the early stage d sometimes for a long period in 
shallow detachmengs, fife colour differs little from the normal 
red reflex. Such. caes are much less easy to diagnose, and 
may give rise cs reat difficulty, especially if the apparent 
detachment ar forwards, for the periphery even of the 
emmetra or ze is usually seen best with a low convex 


bes T 
e detachment is very extensive great balloon-like 
fone y be seen, and these will probably cut off all view of 
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the disc. At the edges of the detachment a considerable 
degree of pigmentary disturbance may be seen. White spots 
of exudation, hemorrhages, &c., may be seen on the surface 
of the detached retina. Not infrequently a hole is visible, 
through which the bright red choroid can be seen. It has been 
said that there is a hole in every detached retina, but it is 
not always visible ophthalmoscopically. 
In total detachment the retina is umbrella-shaped, remain- 
ing attached at the disc and at the ora serrata. Still later it 
becomes bunched up behind the lens, the part attached to the 
| disc being pulled out into a straight cord. In these cases the 
| disturbance to nutrition of the eye leads to the development 
of a complicated cataract (q.v.) so that ophthalmoscopic 
examination becomes impossible. 

I The description given applies especially to so-called simple 

| detachment, t.e., detachment not due to sarcoma of the 
choroid. The difference may be slight, but accurate diagnosis 
is of the utmost importance, since the life of the patient may 
depend upon it. The chief diagnostic features are given in 
treating of sarcoma of the choroid, and should be very carefully 

| studied (wde p. 398). 

| The space between the retina and choroid is filled 

with a highly albuminous fluid secreted by the choroid 

(Fig. 204). ~\ 

The prognosis in simple detachment is unfaxfou able. The 
only cases in which reposition is likely ood are those due 


I} to albuminuric retinitis (vide p. 349). n if replacement 
| occurs spontaneously, as amoniy been s, or, as the result 
| of treatment, relapses commonly h n and total blindness 
| eventually results. Detar t oi 1yopic eye should be an 
| indication for extreme care of tie er, which may be regarded 
as predisposed to the same ent. The patient should be 
| warned against stooping, app gardening, lifting heavy weights, 
etc. 
| Treatment.—In s NS) / the futility of treatment in the 
| majority of cases io be systematically applied and per- 
| severingly carrjéd Sat in all cases which come under observa- 
| tion at an eayl} tage, i.e., before the retina has. become so 
degenerate ©} to have lost all excitability to light. The 
| treatment@G}* very tedious, and is absolutely useless unless 
miny nGetions are given and observed. 
ONS many modes which have been advocated the follow- 
ins is*probably the best. The patient is put to bed and must 
| ‘Oy the supine position without moving more than is abso- 
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lutely necessary for several weeks. The head should be placed 
between sandbags. The patient must not be allowed to get 
up for micturition or defeecation. Atropin is instilled, and the 
eye is lightly but firmly bandaged, the space between the nose 
and cheek being filled with cotton wool. A thorough course 
of pilocarpin injections is given—every day for a week, repeated 
after a week’s interval and so on. Mercury is administered 
either by inunction or by the mouth. Iodides are given. 

Operative procedures may be adopted. Of these the best 
are subconjunctival injections of 10 per cent. salt solution 
once or twice a week. Acoin, 0-1 per cent., may be added to 
the saline to relieve pain. Not more than 5 minims should be 
injected at first, as far away from the limbus as possible at the 
upper part of the globe. The eye should, of course, be 
previously cocained. 

Probably more efficacious is scleral puncture. Thisis effected 
as follows. The eye is cocained and washed out (vide p. 203). 
A speculum is inserted and the patient is told to look as far as 
possible in the direction away from the detachment, t.e., if the 
detachment is downwards he looks well up. The eye is fixed 
in this position with fixation forceps, held by an assistant. 
The surgeon takes the conjunctiva far back with another pair 
of fixation forceps and pulls it well forwards. He then intro- 
duces a Graefe cataract knife straight into the globe a point 
corresponding with what he considers the site o Ar 
detachment, usually near the equator. The bą@yot the knife 
is directed forwards. The knife is pushed until it per- 
forates the choroid and the retina, 7.e., fo ri2mm.. [18 
then rotated so that the face of the bla S at right angles to 
its former position and is within Y Rinis manner a some- 
what valvular wound is made. Ks e knife is withdrawn 
the subretinal fluid escapes. fixation forceps are then 
removed ; the conjunctiva, which has been pulled forwards, 
retracts. and covers the we Atropin is instilled and a 
bandage applied. 


Good results have 2 obtained by using the galvano- 
cautery for punctgfins/ the sclerotic. In this case the con- 
junctiva must be dled first. It is well to sear a fairly large 


area of sclerottey ore puncturing. The conjunctival wound 
is then sutured Posterior sclerectomy with the trephine has 


also beeg? Qe. 

Scler Nte is probably useless unless the retina is 
piercey, thus establishing a communication between the 
an al space and the vitreous, and so aiding the absorp- 
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tion of the subretinal fluid. The retina may become anchored 
at the site of the wound. 
Glioma of the Retina.—See p. 402. 


Cysts of the Retina are commonly found in the microscopic 
examination of degenerated eyes, especially near the ora serrata 
in old people. Larger cysts occur elsewhere, and are sometimes 
due to adhesion of folds of detached retina. In rare cases large | 
cysts may simulate detached retina clinically. 


CONGENITAL ABNORMALITIES OF THE CHOROID AND 
RETINA 


Coloboma of the Choroid and Retina is a congenital mal- 
formation in which the choroid and retina are more or less 
badly developed over a certain area, usually the lower part 


y the Weigert-Pal method. 
optic nerve. 


Fria. 205.—Opaque nerve fibres (O), stai 
R, retina. L, tay crj 


g 


(typical coloboma). The Ko coloboma is due to defective 
closure of the foetal, 5 ed choroidal, cleft. Ophthal- 
moscopically there is Caisisnitg white area, usually with 
patches of pigment a Bea Plate XVI.). There is often 
also coloboma ve) iris (g.v.), and the eye may be small 
ee ent ee he condition is often bilateral, and is 
frequently heka rath The patch is oval or comet-shaped 
with the r Gey apex towards the disc, which may be in- 
cluded on Y A few vessels are seen over the surface, some 
reting I% hers derived from the choroid at the edges, but most 
der Ñ from the posterior ciliaries directly. The surface is 

often ee irregularly (ectatic coloboma). The central 
ee is generally bad, and there is a scotoma in the field corre- 
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COLOBOMA OF THE CHOROID 


PLATE XVI. 


PLATE XVII. 


PLATE XVII. (To face p. 365.) 


OPAQUE NERVE FIBRES 
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sponding more or less accurately with the coloboma, though 
this usually contains some retinal elements near the edges. 

Similar patches, often symmetrical in the two eyes, occur 
in other situations (atypical coloboma), notably at the macula 
(central or macular coloboma). It is probable that some of 
these are due to intra-uterine inflammation. 

Albinism is the defective development of pigment in the eye. 
There is no pigment in the eye at all, nor indeed in the whole 
body, in total albinism, so that the iris looks pink, and the 
patients suffer much from dazzling. Partial albinism is 
commoner, and the absence of pigment is then limited to the 
choroid and retina, the irides being blue. With the ophthal- 
moscope the retinal and choroidal vessels are seen with great 
clearness, separated by glistening white spaces where the 
sclerotic shines through. There may be pigment in the macu- 
lar regions, which may therefore look normal. Nystagmus 
photophobia, and defective vision—partly due to myopia, 
or less frequently, hypermetropia—are generally present. 
There may be strabismus, usually convergent. The con- 
dition.is hereditary. 

Treatment consists in correction of the refraction by glasses 
which should be tinted. 


Congenital Pigmentation of the Retina. Sm oh erey ° 
spots or groups of polygonal greyish-black spots aryS¢ aSionally 
met with in the retina in routine examination he fundus. ` 
They are flat and lie below the vessels, and a en 
indefinitely. They are probably congenitaheQ9 due to heaps of 


retinal pigment epithelium similar to thos ming melanomata 
in the iris (q.v.). 


Opaque Nerve Fibres.—The m lary sheaths of the fibres 
of the optic nerve cease normaNy¥ at the lamina cribrosa. 
Occasionally patches of fibr ain these sheaths after they 
have passed through the a cribrosa (Fig. 205). They 
appear ophthalmoscopi as white patches, the peripheral 
edges of which are ya striated, looking as if frayed out 
(Plate XVII). UG the patches are continuous with 
the disc ; occagigpally they are isolated, but rarely far from 
the disc. Us the retinal vessels are covered in places 
py the opa q bres. When present the blind spot is en- 
larged, @N&Sscotoma corresponds with the position of the 
patch. ty rarely the patch is large and involves the 
wie so that central vision is abolished. If glaucoma or 
= atrophy causes the fibres to degenerate the medullary 
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sheaths disappear and no trace of the abnormality remains. 
It is important to be able to diagnose them, since they may 
be easily mistaken for exudates, e.g., albuminuric retinitis. 
They not infrequently occur in both eyes. They are not 
strictly speaking congenital, for myelination of the optic 
nerve progresses from the brain towards the periphery, and 
is not completed until shortly after birth. 


PLATE XVIII. 


Fig. 


Fig. 


PLATE XVIII. (To face p. 367.) 
1.—Papilloedema or “ choked disc ” of intracranial disease. Note the 
swelling of the disc, as shown by the bending of the vessels, the white 
exudates, the venous congestion and the hemorrhages. 


2.—Myopic changes in the fundus (indirect method). Note the myopic 
crescent and the visibility of the choroidal vessels, due to the stretching 
of the posterior pole of the eye and the consequent thinning of the 
retinal pigment layer. The pigmentation and appearance of splits at 
the macula and the spots of choroidal atrophy are such as occur in 
severe cases of high myopia. 
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CHAPTER XVIII 
DISEASES OF THE OPTIC NERVE 


THE optic nerve may be attacked by inflammation at any 
part of its course. The head of the nerve within the globe 
is frequently affected alone, and this condition is often called 
optic neuritis. When the nerve is affected behind the eye the 
condition is called retro-bulbar or retro-ocular neuritis. 

Hyperæmia of the Optic Disc is a condition which can rarely 
be diagnosed with certainty. Perfectly normal discs of 
different individuals show variations in colouring, and slight 
differences of illumination alter the appearances. There 
is no doubt that hyperæmia occurs as a precursor of optic 
neuritis, and in some of these cases it is possible to distinguish 
greater redness of the disc in one eye than in its fellow under 
the same conditions of examination. 

Papillitis (Intraocular Optic Neuritis) and Papilloee@ema.— 
Papillitis occurs in two groups of cases which sh IC care- 
fully distinguished, viz., as part of a neuro- itis (vide 
pp. 335, 349), and as a result of intracraniakCWsease. The 
pathology of the two conditions is totally rent, though 
the ophthalmoscopic features may be alr quite identical. 
These general features will be consic rst, the differences 


being discussed afterwards. 
It has already been pointed oyat the colour of the disc 
is a fallacious criterion of abnor®elity. Attention should be 
directed especially to the e which will always be found 
blurred in papillitis, usua st on the nasal side, later in 
the whole TRSN he blood vessels are altered, the 
arteries being small „4hęYŅ®tins distended. In the early stages 
the disc is usually radger than normal. In the later stages the 
blurring of the e¢ges 1s much greater, and the disc looks larger 
than usual. ates cover the vessels in places, and the 
veins are, gmQrfnously distended and very tortuous. The 


papilla WS er than normal and may be white; it shows 
Nk 


radial s, and small hæmorrhages are generally present 


upo and the surrounding retina. The disc is now quite 
Mode y and measurably swollen (vide p. 119). 
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In the optic neuritis of neuro-retinitis the swelling of the 
disc is usually moderate—2 or 3 D—shelving off gradually 
into the surrounding retina, which shows the signs of retinitis 
(vide p. 334). The disc is redder than normal, owing to dilata- 
tion of the capillaries, but the distension and tortuosity of the 
veins is moderate. The “optic neuritis” of intracranial 
disease may in some cases be a true descending neuritis, and 
will then show the condition just described, except that there 
is little or no retinitis. The intracranial disease in these cases 
is usually of an inflammatory nature, e.g., meningitis. More 
commonly, however, the condition is one of intense cedema 
with no true inflammation, and this gives rise to papillcedema 
or “ choked disc ” (Plate XVIII., Fig. 1). Here there is very 
great swelling—up to 8 or 10 D—usually delimited much more 
definitely from the surrounding retina, which shows little 
change. The veins are enormously distended and very tor- 
tuous ; the vessels are hidden in places by white exudates. 
There are frequently hemorrhages on the swollen papilla 
and at its edges. In many cases it is impossible to distinguish 
ophthalmoscopically between the two forms. The swelling 
may be unusually great in neuro-retinitis, and per contra the 
appearances due to intracranial disease may simulate the 
neuro-retinitis of renal disease, including the stax figure at the 
macula, particularly in children. The star ioe is rarely 
complete in these cases; usually it is a haped figure 
on the disc side of the macula. It occurs in severe cases, 
and is therefore commonest with cerebh tumours. It may 
disappear completely after TAS n, leaving an appa- 


rently normal macula. 

The symptoms of papillitis ra extremely vague. Cen- 
tral vision may be quite nora, in which case the pupils will 
also be normal in size and rèattions. Itis very important to 
remember this fact, whi phasises the necessity of examin- 
ing the fundus in all c f headache, &c. Even in this stage 
there may be some entric contraction of the field of vision. 
Transient attagks) blurred vision, lasting for a few minutes 
up to an hour Qr$o, are not uncommon in the early stages of 
pee Ne Visual acuity may be practically unaltered 
He on t is usually diminished, but the- loss bears no 
direct réttfonship to the amount of swelling of the disc. Later 
canis is reduced, even to complete blindness. The 

Its’ wil 


l then be large and immobile. In less severe cases or 


p 
ve intermediate stage central vision is defective, the field 


markedly reduced concentrically, and relative scotomata— 
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first to green and red—or absolute scotomata may be present. 
There may be hemianopia or other defects in the field depen- 
dent upon the nature of intracranial mischief. When there is 
extreme loss without much papilloedema it is probably due to 
the distended third ventricle pressing upon the chiasma and 
optic tracts. Itis noteworthy in this relation that the diminu- 
tion of vision is less with temporosphenoidal tumours than 
with those situated elsewhere (Paton). Vision may be normal 
in spite of a macular fan. Premonitory attacks of blurred 
vision are commonest with cerebellar tumours, possibly owing to 
interference with the circulation in the occipital lobes. Positive 
subjective phenomena, e.g., seeing coloured lights, &c., are rare. 
Both in neuro-retinitis and in intracranial disease the con- 
dition is generally bilateral, though not necessarily equal on 
the two sides. The relative amount of swelling may be of 
localising value in the case of intracranial disease, but its value 
has certainly been over-estimated ; in frontal tumours and 
middle ear disease the swelling is usually greater on the side 
of the lesion. The time of onset of the papilloedema is really 
more to be taken into account than the amount of swelling, 
the localising value being attached to the side first affected. 
Thus the swelling may be actually less on the side first affected 
owing to subsidence associated with commencing rophy. 
Unilateral papilledema, with or without “ secon optic 
atrophy on the other side, suggests a tumour of @ye opposite 
olfactory lobe or orbital surface of the Frontage or of the 
pituitary body (vide p. 373). Unilateral Wlitis occurs in 


the early stages of papillcedema from i anial causes and 
in orbital diseases such as tumours Bek tic nerve or orbit, 
cellulitis of the orbit, hemorrhage mi 1 e sheath of the optic 


nerve, &c. 

The course is chronic, the prognosis bad. Occasionally, 
especially in syphilis, the gi subsides under treatment 
and good vision is pre eO The same applies to cases 
due to intracranial p Wh if the pressure is relieved 
early. Palliative e mession by trephining the skull 
has a remarkable Headache, vomiting and stupor 
are relieved, vie improves rapidly unless the nerves 
have been ir Sobi damaged, and the papillædema 
quickly sykis. Rarely the discs regain a normal appear- 
ance, NDS fe nerve fibres are destroyed, post- 
neuriti No qv.) follows, and the patient becomes 
bli we of papilleedema is very rare, but has 


enwécorded. 
24 
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Diagnosis is easy in severe cases ; it may be very difficult in 
slight cases. Here the colour of the disc is no sure guide unless 
there is undoubted difference between the two eyes. Attention 
should be directed to the edges of the disc ; if these can be seen 
clearly defined with any lens there is no neuritis, but it does 
not follow that there is neuritis if they appear blurred. Astig- 
matism causes apparent blurring of the disc margin and there 
is a condition nearly simulating slight neuritis known as pseudo- 


06 
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neuritis, seen agicularly in hypermetropic eyes and due largely 
to a pecyligg reflex (Fig. 206). In such cases attention must 
next be ted to the amount of swelling. In the absence of 
other gMibitable signs such as exudates or hemorrhages 
panntkis should not be diagnosed unless at least 2 D of swelling 
ae demonstrated. In some cases it is necessary to keep the 
tient under careful observation for a considerable period 
fore certainty can be arrived at. 
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The following stages may be distinguished in the development 
of papilloeedema (Marcus Gunn, de Schweinitz and Holloway) :— 

(1) Increased redness of the disc, with blurring of its upper 
and lower margins, with a gradual progression of the blurring 
to the nasal edges, while the temporal margin is still visible, 
represents the first ste age. 

(2) Increased cedema of the nerve-head, beginning filling in 
of the physiological pit, involvement of the temporal margin of 
the disc, with a tendency of the cedema to spread into the sur- 
rounding retinal area, and uneven distension and darkening of the 
retinal veins, represent the second stage. 

(3) Decided increase of cedema, elevation and size of the nerve- 
head, with vascular striation of the swollen tissue and striz of 
cedema in the form of lines in the swollen retina between the disc 
and macula, marked distension of the retinal veins and retinal 
hemorrhages, represent the third stage. 

(4) Increase in the prominence of the disc, which assumes a 
mound-shape and begins to lose its reddish and j juicy colour and 
to become opaque, exudation in and on the swollen disc and 
surrounding retina, elaboration of the retinal heemorrhages in size 
and number, represent the fourth stage. 

(5) Decided subsidence of the vascularity of the papilloedema 
and increasing pallor, with or without sinking of its prominence, 
apparent contraction of the retinal arteries and thickening of their 
perivascular lymph-sheaths, spots of degeneration of X e retina, 
especially in the macula, represent the fifth stage, passes 
into the final stage of so- called papillitic atrophy. oe 


Aitiology.—The chief causes of papillitikes Q those of neuro- 
retinitis (g.v.) and intracranial diseas Or latter is the most 
frequent cause, especially intracra AO our, at least 80 per 
cent. of these cases giving rise yA condition. Any intra- 


cranial tumour in any position, wike exception of the medulla 
oblongata, may cause papil ma, the highest percentage 
being found with tumours e mid-brain, parieto-occipital 


region, and cerebellum fe p- 567). The papilloedema is 


independent of the n f the tumour and of its rate of 
growth. The size & tf growth is important only in relation 
to its site. It has betn s said that papillcedema is less likely to 
occur in ue NA but this is almost certainly erroneous. 
Meningitis oy next commonest cause, especially tuber- 
culous 1 itis—basal meningitis relativ rely rarely. Other 
intracra causes are abscess, - thrombosis of the cavernous 
aa hydrocephalus (rarely), &c. 

mia accounts for most of the other cases. Syphilis may 
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act in this manner as a basal meningitis, or more frequently as 
an intracranial gumma ; it is a frequent cause. Papillitis may 
be due to any of the acute febrile diseases, but only in excep- 
tional cases, and to acute anæmia from sudden loss of blood. 
It occurs sometimes with poisoning with lead and other sub- 
stances which usually give rise to toxic amblyopia or retrobul- 
bar type (vide p. 357). It has often been described in chlorosis, 
and suppression of menses has been given as a cause. This 
etiology is in my opinion doubtful; some cases have subse- 
quently proved to be due to other more serious causes, and 


Fic. 207.—Papillcedema. ae a photograph by Coats.) 


many are probably er oi diagnosis (see Pseudo-neuritis, 
P. 370). Slight papi as been observed in some of those 

are cases in ae e is persistent escape of cerebrospinal 
fuid from th Malformation of the cranium, e.g., 
oxycephaly, in a tumours and inflammations—caries, 
periostitis, eens tumours of the optic nerve act directly 
upon the 

ne 


7]. iT neuro-retinitis there is true inflammation of 
but even then cedema plays a prominent part owing 


PROS hal eve to the outflow of venous blood at the site 
he lamina cribrosa (vide p. 123). Most cases of “ choked 
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disc ” are at first caused by simple cedema, without inflamma- 
tion; in the later stages there may be some inflammatory 
reaction—infiltration with leucocytes, &c.—due to the irrita- 
tion. of the necrosed tissues. The cedema occurs first on the 
lamina cribrosa and peripheral parts of the nerve ; the physio- 
logical cup then becomes filled in and the internal limiting 
membrane raised (Fig. 207). The macular fan is caused by 
cedema in the nerve fibre layer and raising of the internal 
limiting membrane in folds; the outer reticular layer may be 
cedematous, but there are no large cystic spaces as in albu- 
minuric retinitis. There is often sub-pial cedema distal to the 
site of entry of the central vessels into the nerve, but the n rve 
is normal proximal to this point. It is noteworthy that the 
central vein is collapsed where it crosses the sub-dural and 
sub-arachnoid spaces (vide infra). In many cases the sub- 
arachnoid space is so distended that it is ampulliform just 
behind the globe. The nerve-fibres become swollen and 
varicose, ultimately degenerating ; they show cell-like bodies 
(cytoid bodies) as in albuminuric retinitis ; these are not found 
behind the lamina cribrosa. The neuroglia proliferates and 
the mesoblastic tissue around the vessels becomes thickened. 
In a minority of cases due to intracranial disease, especially 
meningitis, there may be a descending neuritis, with true 
inflammation of the nerve. ~\ 

The mechanism whereby cedema is induced b racranial 
disease has been the subject of much dispute is still an 
unsolved problem. There is no doubt tha predominant 
factor is increased intracranial pressure. is proved by the 
fact that the oedema almost aE SS ides, even though 
the intracranial disease continues, i ssure is relieved by 
freely opening the skull. If OR is cut off from one 
intravaginal space by pressure ¢ tumour of the pituitary 
body or olfactory region pap iydema does not occur on this 
side, but the optic nerv O into a condition of partial or 
complete “ secondary ’ er (vide p. 377). The following 
theories have been agrymiced es account for papilloedema : 
(1) that it is purel a this is negatived by the 
histological findi (2) disturbance of vaso-motor innerva- 
tion: there lag Ma ae in favour of this view; (3) 
arterial anze Yeading to altered conditions of osmosis at 
the nerv. age (4 ) lymph stasis, owing to impediment to 
return ONSinph vid the intravaginal space ; (5) propulsion of 
cerebxQgpinal fluid through the lamina cribrosa ; (6) compres- 
sioM Of lood vessels and local vascular engorgement either in 
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the lamina cribrosa and nerve or in the vaginal space. It is 
most probable that papilloedema is due to compression of the 
central vessels as they cross the vaginal space, causing collapse 
of the vein, whilst the thicker walled artery continues to 
transmit blood. 

The treatment of optic neuritis is essentially that of the under- 
lying cause. Local treatment is of no avail, but all sources of 
irritation, such as bright light, &c., should ke guarded against. 
Intracranial pressure should be relieved before vision is lost, even 
if the cause is a tumour which cannot be completely extirpated. 

If the localising symptoms are positive trephining should be 
performed over the site of the tumour if possible. If this is 
impossible or if localising signs are masked by pressure symp- 
toms a free opening should be made in the skull supra- or sub- 
tentorially according to the indications of the case. The relief 
of pressure will alleviate the cerebral cedema and unmask the 
localising signs, so that it may be possible at a later stage to 
undertake a radical operation. Paralysis of the external recti 
is often due to the pressure on the sixth nerves in their long 
intracranial course, and in 


these cases is of no localising oe E 
value. 


If decompression is done 
early the prognosis as to sight 
is very favourable. After 
decompression vision usually ) 
ay rapidly, but only Fig. 208. grammatic meridional 
if the intracranial pressure secti LQ) ptic disc in papillitis. 
is. effectually relieved. It xS 
is not sufficient merely to op e cranium; the dura 
mater must be incised. T overy of vision may be 
much more rapid than theœĘ®sidence of the papillædema. 
Vision may deteriorate Q operation, probably owing to 
excessive sclerosis and feration in the disc. If delayed 
until there is Bred @ ing and exudation, with marked 
depreciation of vijand especially if signs of subsidence and 
commencing atg0;% are present, further diminution of vision 
is to be anticipa Subsidence of the papillcedema is usually 
rapid after <Bration, a decided change being seen in a week 
to a fort, though there is considerable variation in dif- 
foron %s. In cerebral abscess there may be temporary 
inc of the papillitis or swelling after operation, without, 
however, seriously compromising the prognosis. 


Oo trobulbar Neuritis.—The intra-orbital portion of the optic 
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nerve may become inflamed as the result of extension from 
the surrounding tissues. Retrobulbar neuritis is usually 
divided into an acute, so-called symptomatic form, and a 
chronic, idiopathic form. The latter is the condition which 
we have described as toxic amblyopia and have attributed 
to a primary retinal lesion. 

Acute retrobulbar neuritis is usually unilateral. The patient 
complains of sudden obscuration of vision, which increases 
rapidly during one to eight days; there is sometimes pain 
on moving the eye. The pain is increased by pressure 
upon the globe, and neuralgia and headache may be present. 
Ophthalmoscopic examination will probably reveal a quite 
normal fundus. It is therefore very easy to overlook the true 
condition and to attribute the symptoms to hysteria. Careful 
methodical examination will minimise this danger. Diagnosis 
at this stage will depend upon thorough investigation of the 
pupil reactions and of the field of vision.. The patient should 
be asked ifthe ever squinted (vide p. 389). 

At first glance the pupil reactions will be apparently normal, 
both directly and consensually to light, as well as to accommo- 
dation. More minute inspection will show, however, that 
though the pupil of the affected eye reacts to light the contrac- 
tion is not maintained under the bright illumination, t.e., 
instead of remaining contracted the pupil slowly ces while 
the light is still kept upon the eye. This phentgxenbn, if it 
can be placed beyond dispute, is of the great@é “diagnostic 
significance. 

The field of vision shows a central sogo which may be 
relative for colours or absolute. It isn rays quite central, 
but may be paracentral or sectoria $ the form of a ring 
around the fixation point. Thergis“sually some peripheral 
loss of the field and there may b nplete blindness. 

In the later stages or morgysevere cases there are usually 
ophthalmoscopic changes. se are distension of the veins, 
with diminished calibr > arteries, or actual papillitis, 
moderate in degree. are most likely to occur if the focus 
is close behind the Al. With or without these preliminary 
changes atrophy oe optic disc may ensue. In every case 
in which the ene tien in the nerve behind the globe is so 
great as to O to destruction of the nerve fibres in this 
situatior egeneration extends not only towards the brain 
but als ards the eye. In the milder cases pallor of the disc 
is lime? to the temporal side, corresponding with degenera- 
ti a Vi papillo-macular fibres. It has already been noted 
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that the ganglion cells at the macula are more liable to be 
affected by deleterious agents than those in other parts of the re- 
tina. The same fact applies to their axis cylinder processes, con- 
tained in the papillo-macular bundle, wherever in their course 
the noxious agent acts. This accounts for the clinical similarity 
between true retrobulbar neuritis and toxic amblyopia. 

The causes of acute retrobulbar neuritis are local and general. 
Among the former periostitis and transmission of inflammation 
from the ethmoidal and sphenoidal sinuses may be mentioned ; 
hence attention should be directed to any nasal complication. 
Hemorrhage into the optic nerve sheath or orbit and fracture 
of the base of the skull, involving the optic foramen, may pro- 
duce a similar clinical picture. Pressure on the chiasma by 
hypertrophy or tumour of the pituitary body or tumour of the 
frontal lobe may in the early stages cause the symptoms of a 
unilateral retrobulbar neuritis (vide p. 388) ; see also Heredi- 
tary Optic Neuritis, p. 376). Among general diseases which 
cause retrobulbar neuritis insular sclerosis is one of the most 
important; it is a very frequent early symptom in this 
disease. Other alleged causes are rheumatism, chills, diabetes, 
infectious diseases, septic foci somewhere in the body (mouth, 
intestinal tract, &c.), and so on. In cases due to such causes 
relapses are common, and both eyes may be affected, together 
or alternately. Acute retrobulbar neuritis may, be preceded 
by peripheral facial palsy of the same or o ite side, and 
shows some analogies to this condition (Me unn). The 
prognosis depends upon the cause and th sibility of com- 
bating it, but is generally good. In iple sclerosis the 
affection of the nerve rarely leads g plete blindness. 


Treatment consists in attacki cause, the mouth and 
nasal sinuses being specially c O investigated. The eyes 
must be protected from bri iN ht, and kept-at rest by 
atropin and abandonment oK\Qear w ork. When the cause is 
obscure, mercury, iodidegs@alicylates, diaphoresis, and tonics 


may be used. Smoky yhould be prohibited. In diabetic 
cases appropriate A should be instituted. 


Hereditary E Neuritis (Syns.—Hereditary Optic Atrophy, 
Leber’s Rows a form of retrobulbar neuritis, usually com- 


mencing a ut the twentieth year of life. Descent is generally 


RS inaffected female to the males, though females are 
imes affected. Vision generally fails rapidly at first, 


also 
= ae then remains stationary or gradually improves. 


eyes are always affected, though one may precede the other 
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by a few days up to eighteen months. In two-thirds of the cases 
there is a central scotoma, either partial for colours or also for 
white. The peripheral field is usually normal, but concentric 
contraction or sector-shaped defects may occur. Total and 
permanent colour-blindness has been known to follow. The 
central scotoma generally persists, but progressive constriction of 
the field to complete blindness is rare. Members of the same 
family often show identical peculiarities in the progress of the 
cases. The fundus is at first normal or there is slight blurring of 
the edges of the disc. In later stages, after months, optic atrophy 
ensues, with pallor confined to the temporal side or involving the 
whole disc. Apart from headache, migraine, &c., the general 
health is good. Herbert Fisher has suggested that Leber’s disease 
is due to “transitory changes in the pituitary body (vide p. 388), 
resulting in pressure upon the chiasma and associated with the 
periods of physiological change in the sexual life. If this be true 
treatment with thyroid and pituitary extracts may be good. 


Optic Atrophy is the term usually applied to the condition of 
the disc when the optic nerve is degenerated. It has been 
pointed out that injury to the nerve fibres 


in any part of their course from the retina Fil 


to the external geniculate body leads to 
degeneration not only on the proximal 


afferent fibres—but also on the distal ae IA 


(cerebral) side—as might be anticipated for 


(ocular) side (vide p. 375). Optic atrophy m meridional 
follows extensive disease of the retina iO ation of the op- 
e disc in atro- 

destruction of the ganglion cells, e.g O `phic cupping. 
“ retinitis ” pigmentosa ; it also folk Note that the 
destruction of the nerve in the ay lamina cribrosa is 


not displaced (cf. 
rupture of the nerve at the optic f&r Bi in Wigs 63) Bea (cf 


fracture of the base of the slg) severe 
retrobulbar neuritis, &c. ene re z in continuity of the fibres 
may be at the disc itself, su results from the strangulation 


© 
of the papillitis of neuro s or papillædema. These cases 
are distinguished a 


neuritic atrophy, owing to special 
features which the exhibit. Besides these causes there 
is a well-defined ghe#p of cases in which optic atrophy occurs 
without previo &pvidence of severe local inflammation, but 
associated wi Secs disease, usually of the central nervous 
system, ey Without discoverable disease. Such cases are 
deseri ENS WQS primary atrophy. 
ential ophthalmoscopic features of optic atrophy 
meg are alteration in the colour of the disc and changes 
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in the blood vessels. The disc is always pale, but may show 
varieties of tint specially associated with various types of 
atrophy. The pallor affects the whole disc and must be care- 
fully distinguished from the white centre, often encroaching 
upon the temporal side, due to physiological cupping. The 
change in the vessels is always on the side of contraction, but 
may be absent. 

In primary (grey, tabetic, spinal) atrophy the disc is grey 
or white, sometimes with a greenish or bluish tint (Plate 
XIX., Fig. 1). The stippling of the lamina cribrosa is seen ; the 


Fre. 210.—Tabetic Optic Atropl (From a photograph by Coats.) 
The medullary sheaths of the,nofmal nerve-fibres are stained black 
by the Weigert-Pal metho Q 


edges are sharply N and the surrounding retina looks 
normal. Owingmt@the degeneration of the nerve fibres 
(Fig. 210) there a Sight cupping (atrophic cupping) (Fig. 209), 
which must carefully distinguished from glaucomatous 
cupping. S$ shallow and saucer-shaped, as shown by the 
slight b g of the vessels, but is scarcely measurable with 
the almoscope. There is no retraction of the lamina 
The vessels are normal or only slightly contracted. 


g 


crikroda. 
XS eyes are generally affected. 


PLATE XIX. (To face p. 378.) 
OPTIC ATROPHY 


Fig. 1—Primary optic atrophy. Note the pallor and sharply cut margin 
of the disc, the exposure of the lamina cribrosa, and the absence of 
circumpapillary retinal changes. 

Fig. 2.—Postpapillitic atrophy. Note the pallor and blurring of the edges 
of the disc, the filling in of the atrophic cup with ous tissue so that 
the lamina cribrosa is not seen, the disturban f Nhe retina in the 
immediate neighbourhood of the disc, and the Maike arteries. 


OY 
Or 
> 


i 


PLATE XIX. 


DISEASES OF THE OPTIC NERVE 379 


In the “secondary ” atrophy of retrobulbar mischief the 
condition nearly resembles primary atrophy, but there is 
greater pallor, and the vessels are more likely to be contracted. 
In the “consecutive” atrophy of retinal and choroidal 
disease, as typically represented by the late stages of “ reti- 
nitis ” pigmentosa, the disc has a yellowish waxy appearance, 
the edges are less sharply defined, and the vessels are very 
markedly contracted, sometimes to almost complete dis- 
appearance. This type of atrophy occurs in severe cases of 
disease of the retinal blood-vessels. 

Post-neuritic atrophy may be indistinguishable from the 
other forms ophthalmoscopically. More commonly it can 
be diagnosed with considerable probability by characteristic 
signs (Plate XIX., Fig. 2). These depend upon the fact that 
the absorption of the exudates leads to a certain amount of 
reactionary organisation, with the formation of a variable 
quantity of fibrous tissue upon the disc. This tissue obscures 
the lamina cribrosa and fills in the atrophic cup. It extends 
over the edges, which are thus indefinite, and along the 
vessels as a thickening of the perivascular sheaths. Further, 
it throttles the vessels, so that they become markedly con- 
tracted, especially the arteries. Owing to previous neuro- 
retinitis the surrounding retina often shows permanent 
changes, chiefly manifested by pigmentary disturbance. 
When such changes are well marked previous papi is may 
be hypothecated with great probability, but in bsence 
the conclusion that there has not been papilligx@s not justi- 


fiable. The amount of reactionary organise varies greatly 
in different cases, and the tissue laid dœ% is in the course 
of time gradually absorbed to some . It must also be 


remembered that the amount of fi tissue on the normal 
disc varies considerably and that gXNht filling in of the physio- 
logical cup with shreds of fibrguStissue extending outwards 
along the vessels occurs as a ¢ nital peculiarity. 

In total optic atrophy. us) pils are dilated and immobile 
to light and the patientNX ind. When unilateral the con- 
sensual reaction toci is exaggerated. In partial optic 
atrophy central vista is depressed and there is concentric 
contraction of he Field, with or without scotomata, relative 
or absolute, re Ting to the cause. In primary atrophy the 
disease is ee y slowly progressive, ending after months 
or years we mplete blindness. It is important to note that 


opł 


no deduct®n as to the amount of vision can be made from the 
oscopic appearances. The presence of all the signs 
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of atrophy is not inconsistent with a certain, sometimes 
considerable, amount of vision. 

The chief cause of primary optic atrophy is tabes. It 
may be the first sign, and the other symptoms and signs 
may be long delayed. The patient should be carefully investi- 
gated for a history of syphilis, the presence of Argyll Robertson 
pupils, the absence of knee-jerks, the presence of anesthesia 
(especially of the fifth nerve), inco-ordination, a positive 
Wassermann reaction, andsoon. If optic atr ophy occurs early 
in tabes, ataxy may be long delayed or never supervene. On 
the other hand, if it occurs late there is no appreciable difference 
in the course of the ataxy. Both eyes are affected, but often 
in unequal degree. The disease advances slowly but surely 
to complete blindness—progressive optic atrophy par excel- 
lence. The lesion was formerly supposed to be in the ganglion 
cells of the retina, but there is now considerable evidence that 
the earliest change is an inflammatory exudation into the 
intracranial part of the nerve and the chiasma. A similar 
condition may be due to general paralysis and insular sclerosis, 
less commonly to other forms of central nervous disease ; 
in insular sclerosis the course of the disease is usually different 
—variations or repeated acute attacks, seldom causing 
blindness. The more favourable prognosis in disseminated 
sclerosis may be due to the fact that in this disease the axis 
cylinders often escape in spite of much destyxe{ion of their 
medullary sheaths. Primary atrophy may ué to poisons, 
such as methyl alcohol, lead, atoxyl, &c. 2. 358). Hxces- 
sive heemorrhage, menstrual defects, 1, arterio-sclerosis, 
&c., have been ascribed as causes if ibtful cases. 

In primary atrophy, though c vision is early affected, 
there is usually no central sgokgpla’ The field shows pro- 
gressive concentric contractiol often with marked indenta- 
tions which are rather mo common on the nasal side. 
Finally, usually in a yeaa @ytwo in tabes, the fixation point is 
engulfed, though ecce perception. of light may still persist 
for a while on the oral side. Contraction of the colour 
fields precedes $h òf the field for white, so that- there is 
a stage of on ‘gti colour-blindness. The prognosis is very 
bad. N 

$ secon ’ atrophy is caused by compression of the 
optic Ai chiasma, or tracts by tumours, aneurysm, dis- 
tensi he lateral ventricles (hydrocephalus), &c. These 
tur N &c., are so situated as to press directly upon the 
ars without causing much rise of intracranial pressure, 
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as in the case of tumours of the pituitary body, aneurysm of 
the internal carotid in the cavernous sinus, &c., or to press 
directly on the chiasma or optic nerves behind the optic 
foramen, thus blocking communication with the intravaginal 
lymph-space, as in the case of tumours of the olfactory lobe 
and inferior aspect of the frontal lobe. The same type of 
atrophy may follow rupture of the optic nerve at the foramen, 
heemorrhage into the dural sheath, section of the nerve, com- 
pression by blood clot, oxycephaly, &c., without previous 
neuritis. 

The prognosis and treatment of post-neuritic atrophy have 
been dealt with in discussing papilloedema. 

Treatment of primary atrophy is that of the cause. For 
the lesion of the nerve itself mercury, iodides, strychnine, 
nitroglycerine, the constant current, &c., may be used, but 
seldom have any effect. 

Tumours of the Optic Nerve.—See Chap. XXXIII. 


CONGENITAL ABNORMALITIES OF THE Optic Disc. 


Coloboma of the Optic Disc.—This occurs in two forms, one 
of which is common, the other rare. The common form 
is due to incomplete closure of the choroidal fissure, and 
manifests itself as an inferior crescent, much roe aE the 
myopic crescent (q.v.), but situated at the lower of the 
disc (Plate VIII., Fig. 1). It is a crescent, & than the 
disc itself, situated at the lower border. occurs most 
commonly in hypermetropic and astigmat) Ko which are 
often found to have slightly defective ac though the error 
of refraction is corrected. 

In what is commonly TER O of the disc (or 
nerve sheath) there is greater faf A of the foetal fissure to 
close. The disc then looks v rge and the vessels have a 
very abnormal distribution earing only above or irregu- 
larly round the edges. NO arent disc is really the sclerotic 
and inner surface of t N eath of the nerve, the nerve itself 
being usually ees as a pink horizontal linear band at 
the upper part floor of the coloboma is white and 
measurably de Ded, often quite ectatic. The eye usually 
has defective 

Rarer Si ies pale to coloboma are round “ holes” in 
the disc ally looking grey or black owing to the shadow, 
an si SS in the temporal portion of the disc ; and patches 

oo due to inclusion of retinal pigment epithelium. 
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Mention has already been made (p. 379) of excess of fibrous 
tissue on the disc and extending a short distance along the 
vessels. Sometimes the fibrous tissue takes the form of a 
delicate semi-transparent membrane covering the disc and 
appearing to be slung from the vessels. 


CHAPTER XIX 
SYMPTOMATIC DISTURBANCES OF VISION 


Apart from the disturbances of vision which have been 
already considered and have their origin in the eye itself, 
there are others dependent upon lesions in the visual nervous 
tracts. They not infrequently closely simulate the disorders 
due to peripheral causes, or, being early evidence of disease, 
lead the patient to consult an ophthalmic surgeon. There 
are also visual defects the cause and seat of which are imper- 
fectly elucidated ; though some are probably peripheral in 
origin it will be convenient to consider them here. 

Hemianopia (Syns.—Hemianopsia, Hemiopia).—Hemianopia 
denotes loss of half of the field of vision. The commonest 
clinical form is so-called homonymous hemranopia, in which 
the right or left half of the binocular field of vision is lost, 
owing to loss of the temporal half of one field and the nasal 
half of the other. The condition may be due tg\a lesion 
situated in any part of the visual tracts from the Vial lobe 
to the chiasma. A focus of disease in this a% Causes loss 
of vision of the pede Soca halves of eac na (hence the 
designation homonymous), t.e., loss of t osite halves of 


the visual fields. 
_ In most cases of hemianopia RS, Or point of each eye 


escapes (Fig. 211). This is prome’ Se to two causes— 
widespread representation of the@ wel region in the occipital 
lobe of the same side, owingæœo Ond of the fibres of the 
papillo-macular bundle and te corresponding neurons of 
@pre! representation of each foveal 
e. On Gordon Holmes and Lister’s 
sentation of the macula (wde p. 71) 
the escape of the Ra on point in vascular lesions is attributed 
to the fact thåDe occipital pole is supplied by branches of 
the eo QA middle cerebral arteries, and that both of 
these ar re seldom blocked at the same time. 
Lesid SW the external geniculate body cause homonymous 
ast hone: those limited to the pulvinar and superior 
sdonot. Right hemianopia is much more quickly dis- 


the third order; and 
region in each occipita 
view of unilateral fè 
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covered than left, owing to the fact that reading is impossible. 
Left hemianopia is often discovered by the fact that the 
patient does not see food on the left side of the plate. 


í 


py 


X e, 270 
Fig. ion ‘harts of fields of vision in homonymous hemianopia. 


Coxe? and Sub-cortical Lesions.—The majority of cases of 
herwiopia are due to lesions above the primary visual centres, 
sal y in the occipital lobe or optic radiations. The injury or 
Se ase rarely affects the grey matter of the occipital cortex 


Q 
RO 
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only; the sub-cortical white matter is almost invariably 
involved. The chief causes are injury by falls on the back of 
the head or gun-shot wounds, cerebral tumour, cerebral 
softening due to syphilitic or other disease of the blood vessels, 
&e. In gun-shot wounds both occipital lobes are not infre- 
. quently injured. There is usually unconsciousness from con- 
cussion at first; with the gradual recovery the hemianopia 
becomes manifest. If both lobes are extensively injured there 
is bilateral hemianopia with complete blindness. Often, how- 
ever, some portion of the cortex of one or other calcarine fissure 
escapes, and in these cases some measure of central vision is 
regained. In less extensive injury the hemianopic symptoms 
may gradually improve. The first sign of improvement is the 
perception of the movement of objects in the affected field, 
the nature and details of the objects being as yet quite un- 
recognised. The onset of hemianopia due to disease of the 
cortex is more gradual, and careful investigation with the 
perimeter shows that the colour fields are often lost before the 
field for white light, but the field for white is always contracted 
in these cases (Gordon Holmes). This hemeachromatopsia is 
itself of gradual onset, the colour fields becoming contracted. 
In cortical and sub-cortical lesions the pupil reactions are nor- 
mal (vide p. 58), and in many cases the fundi reveal no ophthal- 
moscopic changes. The chief exception to the latter gan 
is in the case of tumours of the occipital lobe, in whig) càse the 
rise of intracranial pressure leads to bilateral illoedema. 
Cortical lesions are liable to be accompanied b d-blindness, 
probably due to involvement of the angula gyrus. When the 
lesion is in the posterior part of the inte capsule hemian- 
esthesia, with or without hemiplegia, ly to be present. 
Rare cases of homonymous iin remmanopra have been 
reported, in which corresponding (urants of each field—the 


Z 


upper or lower half of one tem , and the upper or lower half 
of the other nasal—have been(I}et. These are generally caused 
by cortical or sub-corticakéytral lesions of one occipital lobe, 
destruction of the part re the calcarine fissure leading to 


loss of the lower quadfants and vice versa. Figs. 62 and 63 show 
the probable representation of different portions of the field in 
the visual cortexyfording to Gordon Holmes and Lister. 
Homonym lefects in the visual fields are found asso- 
ciated viN ns of the temporal lobe owing to the fact that 
a ventraNQwtd of the optic radiations, the inferior longitudinal 
fasciculs, passes first forwards and then backwards in the 
temPQ)Dlobe in its course from the external geniculate body 
25 


| oe 
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to the occipital lobe. Partial hemianopia, t.e., more or less 
quadrantic defects are commoner than the typical homonymous 
hemianopia ; and the defect is usually greater on the side of 
the lesion. Subjective sensations of smell are an important 
symptom in these cases, and are due to the involvement of the 
uncinate process of the hippocampal gyrus. . 

Lesions of the Optic Tract.—In this case, since the afferent 
pupillary fibres part company with the visual fibres before the 
latter enter the so-called primary optic centres—external 
geniculate body, pulvinar, and superior colliculus (vide p. 57) 
—Wernicke’s hemianopic pupil reaction should be present 
(vide pp. 58, 90). It must be remembered, however, that this 
reaction is always difficult to elicit, and with the methods 
usually employed is seldom conclusive unless definitely present. 
More assistance in diagnosis is afforded by collateral symptoms. 
The proximity of the crus cerebri, third and other cranial 
nerves, leads to not infrequent involvement in the pathological 
process. The association of hemianopia with contra-lateral 
third nerve paralysis and ipso-lateral hemiplegia suggests a 
tract lesion. It is said that the fixation point does not escape 
in tract hemianopia. Partial atrophy of both optic nerves 
manifests itself by pallor of the discs in these cases, preceded 
in cases of raised intracranial pressure by papilleedema. The 
lesion is usually syphilitic meningitis or gumma, tubercle or 
tumour of the optic thalamus or temporo noida! lobe ; 
softening and hæmorrhage are rare. 

Bitemporal hemianopia is usually ca y disease of the 
pituitary body, which then presses u he chiasma, so that 
the fibres going to the nasal halves ch retina are destroyed 


(Plate XX). O 


Disease of the pituitary may manifest itself in forms 
which are attributed to (1) bypérpituitarism, (2) hypopituitarism, 


and (3) dyspituitarism. organ consists of a glandular anterior 
lobe, and a posterior composed of nervous tissue, covered 
anteriorly by a lar veneer, the pars intermedia. The 
anterior lobe $ to be specially concerned with skeletal 


growth, the pdgtefior, including the pars intermedia, with tissue 
metabolism ¢j.e., over-activity of the anterior lobe causes exces- 
sive grow he bones; over-activity of the posterior lobe leads 
to emagigsidn and glycosuria with polyuria ; diminished activity 
of sterior lobe leads to adiposity, sugar tolerance, sexual 
has ism, low pulse, low temperature, &c. (Cushing). Hyper- 

uitarism in infancy causes gigantism, in later life acromegaly. 


<Gppopieultaiom causes adiposity and persistence of skeletal and 


PLATE XX. 


StageVI 
V= 3400 


Showing the eig Teal a of a progressing right temporal field defect in 
EEO ase. (Harvey Cushing and Clifford B. Walker.) 


© [To face p. 386. 
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sexual infantilism, when originating in childhood, adiposity and 
reversion to sexual infantilism, with development of feminine 
characteristics in the male, when originating in the adult (Fröh- 
lich’s syndrome). Hyperpituitarism often gradually gives place 
to hypopituitarism ; mixed or transition cases exhibit features 
of both states (dyspituitarism). The adiposity associated with 
defective action of the posterior lobe is accompanied by excessive 
sugar tolerance, t.e., 300 or 400 gms. of glucose or leevulose can be 


Fic. 212.—Antero-posterior section of sella Turcica. Pit. B., pitui- 
tary body. Sph., sphenoid. Chi., chiasma. ` 


= Y 


Fre. 213.—Transverse section of gay Turcica. Pit. B., pituitary 
body. Sph., sphenoid. Cav. ON sinus. Car. A., in- 


ternal carotid artery. IJ Q) , third, fourth and sixth nerves. 
A E E E L scond AY hird divisions of the fifth nerve. 


assimilated without Ke Jorelopment of glycosuria, whereas about 
100 gms. is the noggal amount. Changes in the pituitary body 
are accompanie¢-Qythanges in other ductless glands, such as the 
thyroid, pancpegsy testicles and ovaries. 


Enlar of the pituitary body, whether from functional 


o eo , adenoma, or malignant growth, generally leads 


to e upon the chiasma, which lies immediately above 


x ; 
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The earliest visual symptom is unilateral central scotoma, 
simulating retrobulbar neuritis (Nettleship), for one side is 
usually compressed before the other. This may be followed by 
homonymous hemianopia from pressure on one tract, or rarely 
by altitudinal hemianopia, i.e., loss of the upper or more rarely 
. lower halves of the fields, from pressure upon the chiasma. 
| More commonly temporal hemiachromatopsia, passing into a 
| complete hemianopia, supervenes. The field does not show 
| the accurate delimitation characteristic of homonymous 
| hemianopia, but gradually contracts from the temporal side 
| inwards and from above downwards, finally involving the 
nasal field from below upwards and leading to complete blind- 
ness in the eye affected. Then, or at a much earlier stage, the 
vision of the other eye becomes affected in a similar manner. 
If the second eye becomes affected before vision is lost in the 
first the fields show bitemporal hemianopia, but one eye is 
| | almost invariably more affected than the other, owing to the 
asymmetry of the growth. Complete temporal hemianopia in 
| one eye, for example, may be associated with temporal achro- 
| matopsia in the other. Such cases emphasise the importance 
| of charting the colour fields in all cases. A considerable pro- 
| portion of cases show homonymous hemianopia, due to pressure 
| and traction on one optic tract. Variations in the progress of 
the visual defect are not uncommon. In son Ç s headache 
| disappears, other symptoms are ameliorat the vision 
| ceases to deteriorate. Some of these cas 
| attributed to cysts which have ruptur 
| If one eye is blind the history m 
| field was lost earliest on the outer 
| 
| 


| it (Figs. 212, 213), and upon the inner sides of the optic tracts. 
| 


E to be 
Jontaneously. 

eal the fact that the 
In cases of acromegaly, 
the enlargement of the jaw K acteristic facies, the large 
hands, the loss of sexual desipawnd the presence of impotence 
or amenorrhcea, render t Poss easy. Tumours of the 
hypophysis are less re diagnosed, but here also loss of 
sexual power is usual early symptom, often accompanied 
by excessive N us fat. In all cases a skiagram of the 
skull should a ; the sella Turcica will be found often, 
though by no ns invariably, enlarged. Associated signs 
are slight NA osis and paralysis of ocular nerves, generally 


| the third This is of diagnostic importance, since the 
| sixth o; more commonly affected in intracranial lesions. 
| As y mentioned, Fisher regards Leber’s disease (vide 


p..877) as probably due to pituitarism. 
me cases improve when treated with thyroid extract, 


Aw 
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others with pituitary extract, but spontaneous variations in 
the amount of visual defect are common. Usually the cases 
come under observation at a late stage when over-activity has 
given place to insufficiency. Consequently, treatment with 
active extracts of the gland or of the anterior lobe is indicated. 
If, as is usual, the progress of the visual defect remains unmiti- 
gated the question of operation arises, since otherwise total 
blindness from optic atrophy is inevitable. The danger to life, 
whether by the sub-temporal or the intra-nasal route, is con- 
siderable. 

Bitemporal hemianopia is occasionally due to basal syphilitic 
inflammation, or disease of the sphenoid. It has also resulted 
from antero-posterior rupture of the chiasma in fracture of the 
base of the skull. 

Binasal hemianopia is very rare if, indeed, it can be said to 
occur at allin typicalform. It necessitates two lesions, one on 
each side of the chiasma, destroying the fibres to the temporal 
halves of each retina while leaving the nasal fibres intact. In 
cases which have been reported there has usually been increased 
intracranial pressure with choked discs, and the condition has 
been attributed to distension of the third ventricle, causing 
the optic nerves to be pressed downwards and outwards against 
the internal carotids. Other cases have been referred to 
atheroma of the carotids or posterior comp{unicating 
arteries. S 

Cases have been described in which there em een loss of 
half of one field and general blurring or yopia of the 
whole of the other. In some of these c O lesion has been 
found post-mortem involving one occis Tobe and extending 
into the angular gyrus. Heteronym blyopia has therefore 


been ascribed to lesion of the ios f gyrus. It is probable 


that this is merely a survival of%ħe erroneous idea that the 
cortical representation of visien IS in the angular gyrus. It is 
probable that this gyrus h do with visual conceptions, t.e., 
mental visual impressi igher order than the perceptions 
represented in the oc NS cortex. 

Amblyopia (au@xvsAblunt) and Amaurosis (&pavpós, dark) 
are the terms & for partial and complete loss of sight 
respectively 1 oS e or both eyes. They are not used of all 
cases of pa}? or complete blindness, but have become 
Dewi ertain forms of a more or less indefinite character 

a 


devoic hthalmoscopic or other marked objective signs. 
Ni ral amblyopia is usually either congenital (vide p. 535) 
psychical suppression of the retinal image—amblyopia 
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ex anopsia (vide p. 535) : these varieties are discussed elsewhere. 
Unilateral amblyopia may be due to high refractive errors in 
theeye. Itisthen nota true amblyopia, since correction with 
suitable glasses in early life cures the condition if sufficient 
perseverance is exercised. In older people glasses often fail : 
this may be attributed either to the development of a true 
amblyopia from disuse or, more probably, to defective recep- 
tivity of the higher centres. Unilateral amblyopia is also a 
symptom of retrobulbar neuritis (q.v.). 

Bilateral amblyopia is found in the various forms of toxic 
amblyopia (q.v.). Bilateral amaurosis occurs in uremia and in 
meningitis. Both amblyopia and amaurosis occur in hysteria. 

Uremic Amaurosis occurs particularly in acute nephritis, 
e.g., in pregnancy, after scarlet fever, &c., but is also found with 
chronic nephritis. The onset of blindness is sudden or rapid 
(8-24 hours) ; itis bilateral and complete. The fundi show no 
changes, unless, as in some cases, there is a coincident albu- 
minuric retinitis. Vision usually improves in 10-18 hours, 
and is fully restored in about 48 hours. In cases during 
pregnancy there is usually eclampsia. In uremic amaurosis 
the pupils are dilated, but usually react to light. Itis probably 
due to circulation of toxic material which acts upon the cells 
of the visual centres. The retained reaction of the pupils to 
light shows that the lower centres are relatively immune. 
Exophthalmos sometimes occurs in cases of ng is in which 
ureemia is present or imminent, and may th re be of some 
prognostic significance. It is accompani pain and limi- 
tation of movement of the eyes, and ig ably due to cedema 


of the orbital tissues. 

Hysterical amblyopia, as might efecti, exhibits protean 
manifestations. It may be ed l, but is more commonly 
bilateral. There is usually cy ntric contraction of the fields, 
with or without colour defept3? A spiral field is very charac- 
teristic, t.e., the field c 1ally diminishes while it is being 
taken, so that it m rally limited to the fixation point. 
The patients, how get about perfectly well unaided, an 
impossibility ir of genuine highly contracted fields (vide 
p. 33). The cot #tion is sometimes called anesthesia of the 


retina, an* Na ale designation. Sometimes there are 
irritative ©) PN rote blepharoepasit, blinking, lacrymation, 
&c.—ltyNereesthesia of the retina. The pupillary reactions are 
pens Fordiniy an invaluable objective diagnostic sign. The 

nosis in hysterical amblyopia is good, though treatment is 


oi lly tedious. The chief difficulty consists in eliminating 


O 
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organic disease, such as retrobulbar neuritis, injury, embolism 
of the central artery of the retina, sympathetic ophthalmia, 
and so on. 

Amaurosis fugax is a term given to sudden temporary failure 
of sight, and is a symptomatic condition due to various causes. 
In its simplest form it occurs in normal people on rising sud- 
denly from the sitting or recumbent to the upright posture. 
It is then due to the effects of gravitation upon the blood and 
is merely momentary, accompanied by slight giddiness and 
even faintness. Transient blindness, seldom complete, occurs as 
a prodromal symptom of obstruction of the central artery of 
the retina, and is probably due to spasm of the arteries or to 
the effects of changes in blood pressure associated with arterio- 
sclerosis. It has been met with in people with mild signs of 
Raynaud’s disease. Temporary amblyopia also occurs. in 
migraine (q.v.) and in early stages of papillcedema (q.v.) from 
increased intracranial pressure. 

Scintillating Scotomata of various kinds occur in migraine. 
In typical migraine the patient feels unusually well before the 
attack. A positive scotoma appears in the field of vision ; 
while obscuring sight it has a peculiar shimmering character. 
It gradually increases in size until half the field is clouded, 
the fixation point remaining relatively clear. In the dark 
field there are often seen bright spots and rays,o¥ various 
colours, and these are often arranged in vig mg re then 


called fortification spectra (teichopsia). Bot f fields are 
affected, so that there is homonymous hem@\Spia. In other 
cases the whole field becomes clouded, kaf)tsually even then 
the fixation point is seen momentargjyYand then becomes 
obscured until the eyes are move fresh spot. Vision 


usually clears in about a quarter$gf Xñ hour. The attack is 
soon followed by violent heada€hp} generally limited to the 
opposite side of the head to hemianopic field (hemicrania), 
and accompanied by eS) and even sickness (“ bilious 
attack”). During tha @paek there is frequently numbness 
in the mouth and to and slight aphasia. Attacks occur 
periodically, but vétyyreatly in number and severity. In mild 
attacks the scotont’or slight aphasia may occur without the 
headache and.w@ versd. 

Migraine j&}o be attributed to vaso-motor changes in the 
brain. NC ‘dilatation, associated with a feeling: of well- 
being, Slowed by vaso-constriction, especially in the 
occipital lobes. There is often a copious secretion of urine of 
l ecific gravity during the attack. Constriction of the 


Va 
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retinal arteries has been described during the scotomatous 
stage, but it is very doubtful if it ever occurs. 

Migraine occurs chiefly in highly-strung people and is 
undoubtedly accentuated, if not caused, by chronic forms of 
peripheral nerve irritation, especially such as are due to 
astigmatism, anisometropia, &c. Many cases, but by no 
means all, have been cured by accurate correction of the errors 
of refraction and the wearing of suitable glasses. Rest, 
warmth, and sleep are the best cures for the actual attacks. 
They can sometimes be warded off or alleviated by aspirin. 
Nitroglycerin or amyl nitrite have been used, but are not 
reliable cures. 


Occasionally people who suffer from ordinary migraine have 
attacks in which, without any scotoma, the headache is followed 
by partial paralysis of the third nerve (ophthalmoplegic migraine) 
on the same side as the hemicrania. Slight ptosis, diplopia, and 
sluggishness of the pupil reactions continue for some hours and 
gradually disappear. The paresis is worse and persists longer 
with succeeding attacks, and has sometimes eventually become 
permanent. Care should be taken to exclude an organic lesion in 
cases of this type. 


Night-blindness occurs par excellence in retinitis pigmentosa 
(q.v.) and in xerophthalmia (q.v.). In rare cases,it is a con- 
genital affection (vide p. 333). It is also fougr\in endemic 
form, especially after exposure to bright light in hot 
countries, e.g., amongst soldiers and sailor he patients are 
usually overwrought, as by long marchip debited, as by 
scurvy, fasting in Lent, &c. The conden generally improves 
rapidly if the eyes are protected a nutrition attended to ; 
cod-liver oil is specially indicat he affection is purely 
local, due to abnormal retina Rive as is shown by the fact 
that covering one eye with a Sendage during the day has been 
found to restore sight en Ch for the ensuing night’s watch on 
board ship, the unpro 
Night-blindness is OE to interference with the 
functions of theædQ)àl rods: these structures appear to be 
more aeai iia the cones. Soldiers often complain of 
it, but not n@&gquently it is a functional nervous disorder in 
these case sociated with other symptoms of neurosis or 


malin ors: 
D dness occurs in some cases of congenital amblyopia. 
It Ñ occurs in all cases of reflex blepharospasm. In less 


able form it occurs in lesions affecting the conducting 


1 eye remaining as bad as ever. , 


+ 
+ 
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paths of visual impulses, such as tobacco, amblyopia, retro- 
bulbar neuritis, and the early stages of optic atrophy. Patients 
suffering from these disorders often see relatively, and some- 
times absolutely, better in a dull than in a bright light. 

Coloured Vision is sometimes complained of, and red is the 
colour usually noticed. Erythropsia occurs particularly after 
cataract extraction if the eyes are exposed to bright light and 
are over-strained. In these cases it may persist for several 
hours or days. Objects look red, but the visual acuity is not 
affected, and no permanent damage results. Patients should 
be warned of the possibility of erythropsia, as it is somewhat 
alarming and suggestive of hemorrhage. It is met with also 
in snow blindness. Red vision is sometimes complained of by 
neurotic hypermetropic children. Chromatopsia also occurs 
in some cases during the resolution of optic neuritis when the 
ensuing atrophy is not complete. 

Metamorphopsia ; Micropsia ; Macropsia or Megalopsia ; 
Photopsiz (vide pp. 321, 334). 

Musce volitantes (vide p. 312). 

Colour Blindness or Achromatopsia may be congenital or 
acquired. Acquired colour blindness, partial as in cases with 
relative scotomata, or complete as in disease of the optic 
nerve, has been referred to incidentally in treating of the 
various disorders of the eye in which it occurs. Itghay also 


be a symptom of disease of the central nervous s , espe- 
cially perhaps the lowest parts of the occipita(@gortex. In 
most diseases of the retina and choroid, e.g., ched retina, 


changes in colour perception affect mostly 49 blue end of the 
spectrum. Slight diminution in acuit reception of these 
rays is caused normally, owing to they sical absorption, by 
the increase of amber pigment in t cleus of the lens (blue 


blindness), and this may be abr ally great in sclerosing 
lenses (black cataract). The eect has been noticed in the 
pictures of artists in their ol (Liebreich). Slight absorp- 


tion of rays of short way th is normal at the macula, 
owing to the yellow TAN present here ; it varies in different 
individuals. Ç) 

Congenital Colour B¥ndness occurs in two chief forms, total 
and partial. The@prmer is very rare and is always associated 
with nystagm@)énd a central scotoma. All colours appear 
grey, of difigkeht brightness. The spectrum appears as a grey 
band ex: like the normal scotopic spectrum (vide p. 64), 
and like it‘with the maximum brightness at 530 uu. It does 
notie, except in increase of brightness, when the intensity 


O 
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is increased, but at high intensity photophobia occurs. It is 
probable that total colour blindness is caused by defective 
development of cones or their complete absence. 

The partial form is seldom discovered unless specially tested 
for, since the subjects compensate for their defect by attention 
to shade and texture, combined with experience. Gross cases 
occur in 3 to 4 per cent. of males, but are rare in females 
(0-4 per cent.). Itis an inherited condition, being transmitted 
through the female, who is usually unaffected. In most cases 
reds and greens are confused, so that the defect causes grave 
danger in certain occupations, ¢.g., railway signalmen, engine- 
drivers, and sailors. The red-green cases fall into two chief 
groups, protanopes and deuteranopes. For the former the red 
end of the spectrum is much less bright than for normal people 
and is often actually shortened. These groups are explained 
on the Young-Helmholtz theory by the hypothesis that one 
of the primary sensations (vide p. 65) is lacking. They are 
therefore often said to have dichromatic vision. In the pro- 
tanopes the so-called red sensation is said to be absent, and 
they are called red-blind; in the deuteranopes the green 
sensation is absent and they are called green-blind. On 
Hering’s theory both groups are varieties of red-green blind- 
ness, which is explained as due to absence of the red-green 
substance (vide p. 65). In both groups the defects may not 
be complete and these cases are called p omalous and. 
deuteranomalous respectively. Since, o oung-Helm- 
holtz theory, all three sensations are re nted, though one 
is defective, these are said to have 1alous trichromatic 
vision. It is clear that theoretica, 
cases of colour blindness due t 
or the blue-yellow substanc 
but are very rare (ritanopeys\ 


There are a objects to% aimed at in testing for colour 
blindness: (1) the ex Yientific nature of the defect; (2) 
whether ki aa ely to be a source of danger to the 
community. THN is exhaustive and may be the only 
means of arri he second, especially in the anomalous 
trichromats. the more difficult cases, besides the simpler 
tests, moreGatringent tests with a pure spectrum must be 
employee) n them only those of large experience will gather 

information from the names given by the subject 


eh ee 
toi colours, for these are named chiefly by reference to 


various brightnesses and the answers appear to be quite 


nce of the blue sensation 
such have been described, 


ONonsistent Int testing for danger only, it is obvious that the 
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names given to the colours are of value, for if a man repeatedly 
calls red green or vice versd he is clearly unsuited to be an 
engine-driver or look-out man on a ship. 

Whatever the object in view several tests should be em- 
ployed. For the spectrum tests the student must be referred 
to special monographs on colour vision. The following are the 
chief other tests. 

(1) The Lantern Test. The subject names various colours 
shown by a lantern, and is judged by the mistakes he makes. 
Much here depends upon the size of the apertures of the 
lantern (7.e., the size of the retinal areas stimulated) and the 
nature and intensity of the light source. Many lanterns are 
worse than useless. The best is that used by the Board of 
Trade, but this is not available for general use. Hdridge- 
Green’s lantern is efficient if used by an expert. 

(2) Holmgren’s Wools. These consist of a large selection of 
skeins of coloured wools, and the candidate is required to make 
a series of colour matches. 
| Test I. consists in presenting to the candidate a pale green 
sample and telling him to select from the heap of wools all 
those which seem to correspond in colour. Tf he is colour blind 
he will probably select several of the “ confusion colours ” 
—greys, bufis, straw colour, &c.—as well as greens. He is 
next given a rose colour (II.): if he matches this yadh blues 
or violets he is red-blind ; if with greys or greens KAis green- 
blind. He is then given a bright red skein (III NQ he is red- 
blind he will choose dark greens and brown€Nf green-blind 
| pale greens and browns. Sir W Aa Abg $ recommended 


| the addition of two other tests. roi pro skein: if the 
t 


candidate is colour blind he will mi elect any shade of 

blue or green, also pinks and greys.& | 45 a yellow skein: the 

colour-blind candidate will probaly select greenish yellows, 

light yellow-greens, fawns pinks. In blue- blindness 
A U 


purples, red and orange are_€opfused in test II. 

| Holmgren’s wools lav auch criticised, but if the tests 
are properly carried out@ess defects of colour vision are easily 
recognised and an Cry will be put on his guard in almost 
every case of even.mfrfor defect 


(3) Stilling’: RA: These consist of coloured lithographic 
| plates, in why old numerals are represented in dots of 
various ti sæt amid dots of the same size but of tints which are 
most reat confused with those of the figures by colour-blind 
propa ormal trichromats can easily read the numbers, some 
S re indistinguishable tothe various types of colour blind. 
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(4) Nagel’s Anomaloscope. This is an instrument in which 
on looking down a telescope a bright disc is seen, divided into 
two halves by a horizontal line. One half is illuminated by 
light of the sodium line of the spectrum (yellow), and this has 
to be matched by a mixture of red (lithium line) and green 
(thallium line) in the other half. By turning a screw the rela- 
tive amounts of red and green in the mixture can be varied. 
By turning another screw the brightness can be varied. 

Defects of colour vision have led to much acrimonious dis- 
cussion. Their detection may be easy, but is often difficult. 
No theory which has yet been brought forward is wholly 
satisfactory, and no single test is infallible. ; 

Malingering.—Cases occasionally occur of men who hope to 
gain some advantage by pretending to be blind. It is rare for 
complete blindness to be assumed, and such cases can only be 
detected by constant watching of the person’s behaviour. 
When one eye is said to be blind, in spite of absence of sufficient 
objective evidence to account for the condition, the demonstra- 
tion of malingering resolves itself into a contest of wits between 
the surgeon and the individual. Many tests have been devised, 
and several should be employed in each case. 

(1) A low concave or convex glass (O. 25 D) is placed before 
the “blind” eye, and a high convex (+ 10 D) before the 
“ good” eye, and the examinee is told to read the distant 
types. If he succeeds malingering is prove A 

(2) A prism is placed base downwards 
eye and the examinee is told to look at 
to seeing two candles malingering is 

(3) The surgeon stands behind atient and covers the 
“ blind ” eye with his hand, at me time holding a prism 
| of 10 degrees base down befo e “ good” eye in such a 
| manner that the edge of eim passes horizontally across 
| the centre of the pupil nocular diplopia results. The 
| surgeon then simulta sly removes his hand from the 
“ blind ” eye and ghg he prism upwards so that the whole | 
pupil is covered RN ~ If the examinee still admits to seeing | 
two candles ngliQgering is proved. 


é the “ good ” | 
dle. If he admits 


(4) While examinee looks at a candle a prism of 10 | 
degrees iseyGaped base outwards before the “ blind” eye. If | 
the eye nyes inwards in order to eliminate diplopia it is not 


bling. 
Yen's coloured types may be employed. The letters | 
inted in green and red. If a red glass is placed before 


a 
SS “ good ” eye, and the patient reads all the letters, the other 
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eye is not blind, for the eye looking through the red glass can 
only see the red letters. Care must be taken in this test that 
the red glass cuts off all the rays from the green letters as tested 
by the surgeon’s own vision. 

Word-blindness occurs as a not very uncommon congenital 
defect—0-1 per cent. of elementary school children (Thomas). 
It is much commoner in boys than girls. Owing to backward- 
ness in learning to read the children are often brought to the 
ophthalmic surgeon, visual defect being suspected. In spite 
of normal fundi and often quite normal acuity of vision, the 
patients fail to recognise printed or written words. The 
auditory memory of words is unimpaired, and generally 
numerals and music can be read. Hence the patients learn well 
orally, and are good at arithmetic. They are often quite intelli- 
gent and may be wrongly punished for inattention and stu- 
pidity. The condition sometimes runs in families. The defect 
is not necessarily complete, and much improvement can be 
obtained by careful individual tuition and perseverance. 


CHAPTER XX 


INTRA-OCULAR TUMOURS 


INTRA-OCULAR tumours are rare, but of great importance, 
since they are usually malignant and endanger the life of the 
patient. 

Tumours of the Iris——Sarcoma of the iris is extremely rare. 
It is not uncommon to see irides with dark brown spots 
(melanomata), due to congenital aggregations of retinal pig- 
ment epithelium. As a rule these are benign, but occasionally 
they take on malignant proliferation. Any increase of size 
must be watched with suspicion. True sarcoma, composed of 
pigmented or unpigmented spindle-shaped or round cells, occurs 
as an isolated nodule. It grows rapidly, and if left attacks the 
corneo-sclera and perforates the globe. It gives rise to meta- 
stases from which the patient dies. 

Although it is the only new growth of importance met with 
in the iris, it may be diagnosed from gumm tubercle only 
with difficulty. The chief points of differ W e the absence 
of inflammation as shown by synechi .. the absence of 
satellites, the frequency of pigmentati d the rapid increase 
in size. 

Treatment.—The growth eles watched for a short time 
and if found to increase in siz&gMould be removed by iridec- 
tomy if this is feasible. TpRepecimen is subjected to expert 

the growth is malignant and has 


microscopic investigation, 
not been completely reked or shows signs of recurrence the 


Town upon the elastic membrane of Bruch, which 
ures. The cells then proliferate through the opening 
a globular “‘ head ” in the subretinal space, separated 
he mass in the choroid by a narrow “ neck ” (Fig. 214). 


INTRA-OCULAR TUMOURS 399 


of the head, but is detached from the choroid at the sides, the 
intervening space being filled with albuminous fluid. The 
growth may be in any situation, and the fluid may sink down 
to the lowest part of the eye, forming there a “ simple ” detach- 
ment isolated from that over the tumour. As the tumour 
progresses the retina is more and more detached, until no part 
remains in situ. The nutrition of the lens then suffers, so that 
it becomes opaque. The tumour may fill the globe before 
perforating the sclerotic, or this may occur relatively early 
along the perivascular spaces of the vortex veins or ciliary 
vessels. The orbital tissues then become infiltrated. The 


Fia. 214.—Section of sarcoma of the choroi Q. showing the typical 
mushroom shape. Ch., pars plana of key ody, continuous pos- 
teriorly with the choroid, behind R, tina. 

lymphatic glands are not affected Dut metastases occur in the 
liver and elsewhere. 

The growth is usually mented—melanotic sarcoma, 
rarely bron, TO coma. The cells are spindle- 
shaped or round jay be arranged in columns (cylin- 
droma) or around vessels (angio-sarcoma), and are then 
probably endoth gga, 

The course N coma of the choroid is commonly divided 
into four x (1) the quiescent stage; (2) the glauco- 

matous 5 (3 ) the stage of extra-ocular extension ; (4) the 
stage of MMastasis. This is probably the typical chronological 
orde events, but secondary glaucoma may arise at a very 
S tage or be delayed until after extra-ocular extension has 


© 
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taken place, and there is evidence to show that metastases may 
occur at an early stage. 

The cause of the glaucoma is obscure: in most cases it is 
due to the lens and iris being forced forwards, so that the angle 
of the anterior chamber becomes blocked. In other cases, 
particularly those of early onset, obstruction to the venous 
outflow from the eye is the probable explanation, the tumour 
being in some instances so situated as to press upon a vortex 
vein. 

Sarcoma of the choroid usually occurs in adults between 
forty and sixty. It is always primary, single, and unilateral. 
The patient may come under observation in the early stage 
when there is only detachment of the retina. The earliest 
cases to seek advice are those in which the tumour is near the 
macula, since vision is then most strikingly affected. In other 
cases the tumour has usually attained a considerable size, and 
the patient may apply for treatment for relief of the pain of 
glaucoma. 

It is of the utmost importance that the cause of the detach- 
ment of the retina should be diagnosed in these cases. We 
have already seen that “ simple ” detachment of the retina 
is most frequently found in myopic eyes or after a blow, though 
many cases are apparently “idiopathic.” In simple detach- 
ment the lower part of the retina is usually affected, though not 
always. There is therefore presumptive oeol only 


slight weight—that a detachment in S part is due to a 


tumour of the choroid. In detachmen onsiderable size 
the tension of the eye is normal 4 sul © alin the absence of 
a growth ; if the tension is ro) efinitely a growth may 
be diagnosed almost with cer A simple detachment 
shows numerous, more or pea ‘OX folds, and undulations 
can be seen to travel over ino PEA when the eye moves. The 
detachment at the summypot a tumour is usually rounded and 
fixed, though in the “yl parts it may show all the signs 
of ar” ee aan nt. Patches of pigment upon the 
rounded part su Sf diagnosis of a tumour, but pigment 
disturbance, és articularly at the periphery, is not uncom- 
mon in simp achment. Rarely a system of blood vessels 
having a KGrrcly different mode of distribution from the 
retinal ls can be made out between the latter vessels. This 
is thawest positive evidence of growth, but it is only occa- 
sions seen. A very small, round detachment in the macular 


or n or upper part of the globe is almost certain to be due to a 


our of the choroid. If the detachment is sufficiently anterior 
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transillumination with a specially devised lamp will afford 
assistance in diagnosis, a simple detachment being transparent, 
a choroidal growth opaque. 

Diagnosis may be extremely difficult if the patient is first 
seen when glaucoma has already supervened. Dependence 
must then be placed largely upon the history. Defective vision 
may have been noticed, but the premonitory haloes of glaucoma 
have been absent, and vision has gone from bad to worse 
without remissions. Oneeyeonlyisinvolved. The other may 
be perfectly normal, or at least not of the glaucomatous type 
with small cornea and so on, and the field of vision in this eye 
will show no contraction on the nasal side. The affected eye 
will probably have no perception of light, so that if any doubt 
remains it should be excised. 

Treatment.—The eye should be excised as soon as possible 
after arriving at the diagnosis. Although sarcoma of the 
choroid rarely travels down the nerve, it is wise to cut it as long 
as may be. If the growth has already burst through the globe 
the orbit should be exenterated. 

Prognosis is fair if the tumour is small and entirely intra- 
ocular, but even in these cases metastasis may have occurred. 
The disease is invariably fatal, usually within five years, if not 
eradicated by operation. 


Flat Sarcoma of the Choroid.—In rare case ete 
becomes infiltrated with sarcoma cells which & a uniform 


thickening and shallow “ detachment” of the ẹwa. These are 


probably endotheliomatous, spreading alonggKe)mphatic spaces 
of the choroid in the same manner as ean’ carcinoma (q.v.). 


Sarcoma of the Ciliary Body is fuaddmentally of the same 
nature and gives rise to the same ptoms as sarcoma of the 
choroid, the differences being onhthose dependent upon the 


anatomical disposition of t rts. Thus the retina, being 
here more adherent to the lying uvea, and being reduced 
to a double layer of epit cells, is not detached. When the 


growth has spread ta, @y choroid the retina proper becomes 
detached. The tunoyt may attain considerable size before it 
causes symptomsgwhich are then referable to displacement or 
distortion of t Nas and interference with the ciliary muscle. 
The ciliar ooo is impeded, and conspicuous dilatation 
of one oy Qdunterior perforating ciliary vessels should always 
arouse N icion. The growth may invade the angle of the 
SNE It then has the appearance of an iridodia- 
] S ark crescent showing at the root of the iris. That it 
28 
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is not an iridodialysis is shown by the fact that no reflex can 
be obtained through it on illuminating with the ophthalmo- 
scopic mirror and from the absence of history of a blow. In 
the case of a leucosarcoma the crescent may be yellowish, but 
vessels will usually be visible upon the surface, and these 
render the diagnosis easy. The growth may be visible by 
oblique illumination with a widely dilated pupil. 

Sarcoma of the ciliary body is less common than that of the 
choroid. The treatment and prognosis are the same. 


Ring or Annular Sarcoma of the Ciliary Body resembles flat 
sarcoma of the choroid in its infiltrating character. It is very 
rare. 


Secondary Carcinoma of the Chloroid occurs sometimes in late 
stages of scirrhus of the breast, rarely in cancer of other 
organs. There is obscuration of vision, and ophthalmoscopic 
examination reveals a widespread shallow detachment of the 
retina. The disease is nearly always bilateral, and as it is 
usually only one of many metastatic deposits and the patient 
is generally in the last stages of general carcinomatosis, no 
` special treatment is indicated. 

Glioma of the Retina (Syn.—Neuroepithelioma retina) is a 
malignant disease confined to infants. It is probably always 
congenital, though it may remain quiescent or pess unnoticed 
until the fifth or sixth year or even later. T ies is Tare ; 
the second eye is affected, independently not by meta- 
stasis, in about one-fourth of the case frequently the 
growth cannot be recognised even areful examination 
until after months or even years, 2 eral children of the 
same family are sometimes affegtey) 

The child is brought to the n on account of a peculiar 
yellow reflex from the pup} metimes called “ amaurotic 
cat’s eye.” If left untre glioma runs through the same 
stages as sarcoma of th oid, viz., (1) the quiescent stage ; 
(2) the glaucomatoy@ytage ; (3) the stage of extra-ocular 
extension ; (4) t NA of metastasis. The second stage 
results in eng of the globe, with apparent or real 
exophthalmog. “Pain is severe during this stage, but is relieved 
when the tfur bursts through the sclerotic. Perforation 
often ocg{y*at the limbus, and is followed by rapidly fun- 
eae th. Metastasis first occurs in the preauricular and 
RAR uring glands, later in the cranial and other bones. 

A extension by continuity to the optic nerve (which is 
DS 


affected) and brain is commoner, and metastases in other 
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organs, usually the liver, are relatively rare (cf. sarcoma of 
the choroid). In most cases the first stage lasts from six 
months to a year. 

Glioma is a malignant growth of the retina composed 
chiefly of small round cells with large nuclei, characteristically 
arranged around blood vessels, and showing great tendency 
to degenerative changes (Fig. 215). It is a disease sui generis, 
and bears no resemblance to glioma of the brain, from which 


O 
Fig. 215.—Section of glioma of the reti ©» Note the rings of 


deeply stained cells surrounding bloodMgssels ; also the infiltration 
of the anterior part of the optic nerv A 


it must be carefully de It probably originates in 
foetal, undifferentiated SX ff when the other eye is 
affected it is a separat We" and not an extension viá the 
chiasma. Itisinva multiple (cf. sarcoma of the choroid). 
When seen very € as for example in the second eye, a 
larger mass is seen’ rrounded by numerous punctate satellites. 
Microscopical Nnute deposits are seen scattered in various 
situations ghout the globe. It may grow principally 
outward Ny arating the retina from the choroid—glioma 
exophytim, or inwards towards the vitreous—glioma endo- 
phys There is no fundamental distinction, but the 


26—2 


AG 
ww 


S 


404 DISEASES OF THE EYE. 


opthalmoscopic appearances differ in the two types. In the 
former the condition resembles a mere detachment of the 
retina ; in the latter polypoid masses may be seen stretching 
into the vitreous. Hemorrhages upon the surface are not 
uncommon, especially in glioma endophytum. 

The growth consists chiefly of small round cells with large 
nuclei resembling the cells of the nuclear layers of the retina ; 
masses of these stain badly, showing that they are undergoing 
necrosis. Among them may be found rosette-like formations 
of cells resembling the rods and cones. The growth probably 
originates in an island of undifferentiated embryonic retina 
which has failed to develop normally. 

Several conditions occurring in children may give rise to 
similar signs, and cause great difficulty in diagnosis. These 
have been grouped together under the term pseudoglioma. 
The chief are (1) inflammatory deposits in the vitreous, with 
or without detachment of the retina; (2) tubercle of the 
choroid, especially the confluent type ; (3) congenital defects, 
due to persistence of part of the fibrovascular sheath at the 
back of the lens. The first group are due to a quiet form of 
cyclitis, which may have passed unnoticed or may have 
caused slight redness of the eyeball with inflammatory deposits 
in the anterior chamber; these, however, are usually soon 
absorbed. A history of fits, unconsciousnesg, attacks of 
screaming, ear disease, meningitis (especial Qi -basic), one 
of the acute specific fevers, syphilis, kG e e 
Iritis, or the results of iritis or Sa e.g., posterior 
synechiee, retraction of the base of mee and so on, are often 
present. 

In all cases atropin should bef AA and both eyes should 
be thoroughly examined opkthèkhoscopically, under chloro- 
form if necessary. The tepysjen may then be satisfactorily 
tested, and may afford Ad information which cannot be 
obtained without an a etic. Raised tension is in favour 
of glioma, lower seudoglioma. Even when every 
precaution is tak ere is a considerable group of cases in 
which it is ati possible to be certain of the diagnosis. 
Considering thst/the life of the patient is at stake and that 


the eye is y case useless as an organ of sight, these cases 
should bay ated as glioma. 
fi nt.—The treatment of glioma is excision of the eye 


at N arliest possible moment. The optic nerve should be 
t lòng, and the cut end invariably submitted to microscopical 


amination, If there is any doubt of extension of the disease 
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to the conjunctiva or orbital tissues exenteration of the 
orbit is imperative. In cases where the diagnosis is doubtful 
the eye should be removed, for in inflammatory pseudoglioma 
the eye is destined to shrink and become unsightly. In no 
case should both eyes be removed at the same operation, but 
if one is proved by microscopical examination to be glio- 
matous and the other contains a similar growth, the second 
eye should also be excised if consent of the parents can be 
obtained. 

The prognosis of glioma, if untreated, is absolutely bad, 
the patient invariably dying. The prognosis is fair if the eye 
is removed before extra-ocular extension has occurred. In the 
absence of disease of the second eye the patient may be 
regarded as out of danger if there is no recurrence in the orbit 
within three years, but the remaining eye should be carefully 
examined under atropin at frequent intervals for a much 
longer period. There are several cases on record of cure after 
removal of both eyes for glioma retine. 


AČ 


2S 


CHAPTER XXI 


INJURIES TO THE EYE, PANOPHTHALMITIS, 
AND SYMPATHETIC OPHTHALMIA 


THE eye is protected from direct injury by the lids and the 
projecting margins of the orbit. Nevertheless, it is not 
exempt from foreign bodies, the action of caustics, contusions 
by blunt and wounds by sharp instruments. 


ForrreN Bopies, Burns, &c. 


Foreign Bodies, which are usually small—particles of coal 
dust, emery, steel, &c.—may pitch upon the conjunctiva or 
upon the cornea. In the former case they cause sudden 
discomfort and reflex blinking. The foreign body sticks to the 
palpebral conjunctiva and is liable to be dragged across the 
cornea, which it excoriates. It may get floated by tears 
towards the inner canthus, and so into the nasal duct. Very 
frequently it becomes lodged at about the gyiddle of the 
upper sulcus subtarsalis (vide p. 576), wheres s most likely 
to irritate the cornea, or in the upper f . It may occa- 
sionally become imbedded in the bul onjunctiva. Quite 
large foreign bodies, such as a grain, @)Corn, may be retained 
for a long time in the upper fo and give rise to much 
irritation and some discharge. y are liable to be over- 
looked unless the upper lid%&s €verted. They are generally 
imbedded in a mass of gran@}tion tissue, which may simulate 
the cockscomb type of t@prele (vide p. 178). 

Fragments of anilin encil in the eye cause much irritation 


and a very unsig ining. The eye should be irrigated 
with a weak so n of alcohol, and glycerine drops used 
(Swanzy and er), since these substances are solvents of 


aniline violgs. 

a cS steel and emery are very liable to fly straight 
on to cornea and penetrate into the epithelium or sub- 
sta Res ope Larger particles of steel, or less commonly 
sth glass, &c., may perforate the globe (vide p. 418). When 
uated in the cornea they cause great pain and irritation. 
e pupil is often constricted. If allowed to remain they 
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expose the cornea to the dangers of infection by organisms 
in the conjunctival sac and ulceration. This may lead to a 
small superficial slough being cast off, carrying the foreign 
body with it. The small ulcer thus formed may heal, but if 
virulent organisms are present, a spreading ulcer, with or 
without hypopyon, may develop. 

It is not always easy to discover a foreign body upon the 
cornea. A leash of dilated blood vessels at some spot near 
the limbus may direct attention to its position. In case of 
doubt the eye should be cocained and the cornea thoroughly 
examined under oblique illumination with a loupe. The use 
of fluorescein will sometimes, but not always, reveal the 
position. In some cases the foreign body can be detected 


by reflecting light into the 
K SHADOW 
f 


eye with a plane mirror, 
ronsiane | 


especially if a convex lens is 
b 


used to magnify the object 
(vide p. 107). 

The binocular corneal 
microscope is of great assist- 
ance in determining the posi- 
tion and nature of the foreign 
body. When combined with 
illumination by the slit-lamp 
the depth of an embedded 
foreign body can be measured 
by the aid of a micrometer, or 


estimated by the length of the shadow K 


casts (Fig. 216). 

The wing cases of insects and the hu seeds may adhere 
by their concave surfaces to the si eb sually at the limbus, 
for several days or even weeks. 

Treatment.—Foreign bodies oy be removed as soon as 
possible, and as far as possble“with antiseptic precautions. 
If situated in the lower f they are easily removed with 
a clean handkerchief verting the lower lid. If not 
found in this positio NK upper lid should be everted (vide 
p. 77); the parti¢teNwill generally be found in its favourite 
situation, and cate removed in the same manner or by 
passing the fi over the surface. If it is still not seen 
the upper fo@)X should be brought into view (vide p. 78) and 
the parti moved. In case of difficulty, previous applica- 
tion ORR in will materially assist. 

If {he foreign body is imbedded in the bulbar conjunctiva 
INES ld be picked out by a needle after application of cocain, 
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If a discission needle is not at hand a darning needle may be 
used; it should be passed through a flame first, so as to 
sterilise it. This little operation is performed in the same 
manner as removal of foreign bodies from the cornea (vide 
infra). It may be necessary to snip off the small piece of 
conjunctiva containing the foreign body with scissors. 
Removal of foreign bodies from the cornea is effected as 
follows: The eye is cocained and the patient seated in a chair. 
The surgeon stands behind the patient and holds the lids apart 
with the first and second fingers of his left hand, 
pressing slightly backwards so as to steady the globe. 
An assistant focusses the light upon the cornea, the 
patient being told to look in the direction which 
affords the best view of the particle. A sterilised 
spud (Fig. 217) is used to remove it. Only if 
this fails after repeated efforts should a needle be 
resorted to. It may bë a discission needle, or in 
default of that a darning needle (vide supra). The 
greatest care should be exercised not to scrape up 
the epithelium more than is absolutely necessary. 
Emery and steel particles cause a little ring of 
brown stain around them, which should be scraped 
off ; if it is not done the patient is likely to return, 
under the impression that the foreign kody has not 


been removed. If there is any ig ration and 


the patient is young, with normal t n, a drop of 1 
per cent. atropin should be pe os , warning being 
given that the sight will beaa\sty for a few days. 
If the patient is over for has any signs indi- 
Fra. 217 Cative of the suspect ES glaucoma arising (vide 


Spud for P. 274), atropin s e avoided and the eye 
removing should be examin aily for a time. In every 
pee ee case the eye i t bandaged for a day, and 
from the boric lotion i Chered, If ulceration occurs it is 

cornea. treated i ppropriate manner (vide p. 198). 

Special A ion should be given to particles of 

stone, which sh Teater tendency than steel, &c., to cause 
ulceration, prob va because steel particles are often hot, and 


therefore stede, when they enter the eye. 
Occasio sharp steel and other particles penetrate deeply 
into th nea, without, however, perforating. The efforts 


ma emove them may push them still deeper or even into 
thearmeérior chamber. When such an accident is feared, special 
agyition must be adopted. If the particle is steel and a 


+ 
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large magnet, e.g., Haab’s or Mellinger’s, is available, this 
method should be tried (vide p. 433). It will generally fail, 
the particle being so small that an insufficient number of lines 
of force pass through it. In these cases or when the particle 
is non-magnetisable a broad needle should be passed into the 
anterior chamber and pressed against the back of the cornea 
while the foreign body is being removed with a needle. 
Usher has invented a spatula, curved on its anterior surface 
to fit the back of the cornea, for this purpose; it is intro- 
duced into the anterior chamber through a keratome incision. 
If the foreign body escapes into the anterior chamber it must 
be removed by other methods (vide p. 431). 

Prophylactic Measures.—Foreign bodies in the eye are 
extremely common in industrial workers, especially in grinding 
tools, lathe work, &c. Apart from the danger to the sight of 
the worker, they are a source of great economic loss from loss 
of time, compensation, &c. They could in most cases be 
entirely prevented by the use of protective goggles, but it has 
hitherto been found impracticable to enforce this measure 
among British workmen. Every attempt should be made by 
the provision of comfortable goggles and by educative means, 
such as “Safety First” notices and lectures by welfare 
officials, to point out the dangers and to encourage the workmen 
to use goggles. N 

Burns and Injuries by Caustics.—Burns by BS: ter or 
steam, hot ashes, exploding powder, molten , &c., and 
injuries by caustics, such as lime, usually a res mortar 
or whitewash, strong acids and NS ., endanger the 
eye chiefly in two ways, viz., by injys e cornea and by 
producing symblepharon. Strong a&gnpoNia is particularly 
harmful, causing necrosis of the Wornea, hydrochloric acid 
(spirits of salt) much less so. ny eyes have been lost 
through cutting open golf bal the central core often con- 
tains caustics (barium HO caustic soda, etc.) which 
spurt into the eye. I ately after the accident there is 
intense conjunctiviti © chemosis, but the cornea looks 
clear ; in this state Gis ifficult to be certain of the extent of 
the injury. A, of fluorescein solution will reveal the 
extent of the enuded of epithelium. Prognosis should 
therefore be ded, care being taken to impress upon the 
patient t vity of the injury and the necessity for constant 
supervisi" In the worst cases the cornea is dull or opaque. 
In tha\ucceeding days an eschar forms and is thrown off. 
ed llowed by granulation of the injured conjunctiva 
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1. Players looking for a lost ball must allow other 
matches coming up fo pass at once. 


2. Out of bounds. Loss of distance only. 


3. All bunkers, ponds, ditches and the road are 
hazards. 


4. On holes No. 12, No. 13, No. 14 and No. 18 a 
ball in the road or ditch parallel to aod may be 
dropped for the loss of one stroke {@left of road 
or ditch (facing the green) as fall $: 

On hole No. 12 in the rayi. ; 


On holes No. 13, No4 and No. 18 in the 
fairway. @ 


eO 
On hole No. NA in the creek may be drop- 
ped to the _rtght of creek (facing the green) for 
the loss of a stroke. 


5. Playsss are requested to replace divots; smooth 
overyfpot-prints in bunkers, and enter and leave 
kers at the lowest point. 
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and frequently by ulceration of the cornea. The corneal 
condition must be treated like a corneal ulcer (vide p. 198). 
In bad lime burns, &c., the whole cornea may be destroyed ; 
perforation takes place, and the eye shrinks. In less severe 
cases a dense leucoma forms, porcelain-like in lime burns, 
and sight is lost. The chief danger derived from the con- 
dition of the conjunctiva is that of adhesion of the lid 
to the globe. It is most likely to occur with the lower 
lid, the caustic acting principally upon the lower fornix, 
which is obliterated by organisation of the granulation 
tissue. The symblepharon thus produced impedes the move- 
ments of the globe and may even interfere with its nutri- 
tion. Every precaution must be adopted to prevent its 
occurrence. 

Treatment.—In the earliest stages of injury by caustics the 
excess of deleterious material must be removed. Acids may 
be neutralised by dilute alkalies (lotio sodii bicarbonatis, 3 per 
cent.) and alkalies by weak acids (lotio acidi borici) or milk. 
Particles of lime must be perseveringly picked out with 
forceps, after previous application of cocain : irrigation with 
10 per cent. solution of neutral ammonium tartrate is painful 
but undoubtedly beneficial. A few drops of ol. ricini or olive 
oil may be instilled. 

To prevent symblepharon a glass rod 5S coated with 

d 


vaseline or boric acid ointment, or if the a is involved 
atropin ointment, and the point is swe the upper and 
lower fornices, so that they are vel feed with ointment. 
In severe cases cold compresses shQwHl be applied, and the 
patient put to bed. 

In the succeeding days, if epharon still threatens, the 
treatment with ointment a e glass rod is repeated once or 
more times daily accordin he severity of the case. A strip 
of tin-foil, gold-beate kin, guttapercha tissue, or linen, 
smeared with oint OSnay be inserted into the fornix and 
kept in place by dage. If symblepharon occurs it must 
be suitably trgat€d) wide p. 595), but prevention in this case is 
very much okich than cure. 


+ 


GB rro0w BY BLUNT INSTRUMENTS. 


Iyl by blunt instruments vary in severity from a simple 
C abrasion to rupture of the globe. There is no part of 
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be gwen. The various conditions which may follow contusion 
will be briefly enumerated. 

Cornea.—A simple abrasion may be caused. It is recognised 
by distortion of the corneal reflex and by the use of fluorescein 
(vide p. 83). There is much pain, like that due to the presence 
of a foreign body, increased on moving the lids, much lacryma- 
tion and reflex blepharospasm. It may become infected and 
give rise to a corneal ulcer, especially if a mucocele is present 
(vide p. 609). In the simple cases the use of a lotion, e.g., boric 
acid, boric ointment to prevent the lids from sticking together, 
and a pad and bandage for a few days suffices (cf. p. 408). 
Ulceration must be treated suitably (vide p. 198). 


Recurrent Erosion (Syn.—Recurrent Traumatic Keratalgia) is 
particularly liable to occur after scratches with babies’ finger- 
nails. The abrasion, however produced, usually heals quickly, 
but is followed some days, weeks, or even months later, by acute 
pain and lacrymation, generally on first opening the eyes in the 
morning. If the cornea is then stained with fluorescein an abra- 
sion will be found, usually at the original site, but sometimes 
elsewhere, or there may be a vesicle or group of vesicles. The 
attack rapidly passes off with appropriate treatment, but often 
recurs again and again. There is no doubt that in these cases the 
epithelium is abnormally loosely attached to Bowman’s mem- 
brane, and is liable to be torn off by the lid on wakidg. Such 


of lesions of the fifth nerve (vide pp. 220, 223), a 
that recurrent erosion is due to this cause, 
rationale is unknown. Early attacks sho 
same manner as a simple abrasion, boric 01 nt being plentifully 
applied at night. Instillation of 2 p t. holocain has been 
advocated (de Schweinitz). If the att are repeated the spots 
should be curetted and touched wit e carbolic acid (vide p. 211). 


Deep opacity may be AGA dire in the form of delicate 


treated in the 


grey striæ interlacing in di directions. They are due to 
accumulation of lymph @y he interlamellar spaces, occa- 
sionally to wrinkling scemet’s membrane (vide p. 240). 
They generally cle ithout leaving a permanent opacity. 

Examination withthe slit-lamp has shown that all contu- 
sions of the e ll are followed by the deposition of fine 
granules of al pigment on the posterior surface of the 
cornea. NS not unusual to see tears in Descemet’s mem- 
brane ; WWng to its elasticity the edges are rolled over. 


has caused hemorrhage into the anterior chamber. Prob- 


BgAtaining of the cornea occasionally results from contusion 
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ably in all the cases the tension of the eye is raised in the early 
stages. The whole cornea is at first stained, the colour varying 
according to the duration of the condition. It may be reddish- 
brown, or greenish. In the latter case the condition nearly 
simulates dislocation of the clear lens into the anterior chamber 
(vide p. 414). The cornea gradually and very slowly clears from 
the periphery towards the centre, the whole process taking more 
than two years. Microscopically there are myriads of minute, 
highly refracting rods packed in the lamellæ of the substantia 
propria, and sometimes round granules of pigment in the corneal 
corpuscles. These are derivatives of hæmoglobin, which may or 
may not contain iron. They are probably removed by the 
phagocytic action of leucocytes—a slow process. In the absence 
of other cause of defective vision sight may eventually be com- 
pletely restored. 


Rupture of the cornea is very rare. Descemet’s membrane 
may be ruptured alone. In complete rupture an attempt may 
be made to save the eye by suture. 

Sclerotic.—Rupture of the globe is generally due to it being 
suddenly and violently forced against the orbital walls. It 
is often due to falls upon some projecting object, such as a knob 
or a key in a door, and is frequently caused in country districts 
by a blow from a cow’s horn. The force is usually applied from 
the direction down and out, where the eyeball cast protected 
by the orbital margin ; the eye is forced inate act with the 
pulley of the superior oblique muscle. Th&@elerotic gives way 
up and in at its weakest part, viz., in n ennonhood of the 
canal of Schlemm. The wound ig@plique, being farther 
forwards internally than externa hO Miere it appears more or 
less concentric with the corneal and about 3 mm. behind 
it. The conjunctiva is often tact, but there are always severe 
injuries to other parts of tK9èye. The iris is generally pro- 
lapsed or torn away (iridøðjalysis) or retracted. The lens may 
be expelled from the e¥e)gr escape under the conjunctiva (sub- 
conjunctival disloeagkéh Of the lens) or be forced back into the 
vitreous, makin anterior chamber deep. The anterior 
chamber conting Blood (hyphema), and there may be hemor- 
rhage into the vitreous. Detachment of the retina occurs, with 
or withoyiNgwbretinal or subchoroidal hemorrhage. The eye 
ks and is lost. 
ent.—The eye must be carefully examined with lid 
ors, under an anesthetic if necessary. In severe cases 
hing remains but to excise the collapsed globe. In less 


> re cases, without extrusion of the contents of the globe, 
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atropin may be instilled, cold compresses applied, and the 
patient kept in bed. Sometimes good results follow suture 
of the rupture. If the rupture involves the periphery of the 
cornea the iris alone may be prolapsed. It is then a good plan 
to insert the sutures in the sclerotic without tying them, before 
excising the prolapse ; they are then tied. 

In subconjunctival dislocation of the lens it would seem a 
natural procedure to open the conjunctiva and let out the lens. 
This is, however, contraindicated in the early stage. It must 
be remembered that there is an opening directly into the 
vitreous, and that such a procedure will almost inevitably 
involve escape of vitreous, and possibly panophthalmitis. 
Atropin should be instilled and cold compresses applied. The 
lens will gradually become absorbed, but 
no harm will accrue if the remnants are 
removed after the scleral rupture has 
healed. 

Iris.—Most injuries to the iris caused by 
contusion are due to sudden incurving of 
the cornea, whereby the aqueous is forced 
back against the iris and lens. 

Traumatic mydriasis may follow a con- 
tusion. The pupil is large and immobile, Fre. 218. — Lacera- 
and usually remains moderately dilated tions of the pupil- 
permanently. It is due probably to 1Y fe a 


: iris islocation 
paralysis of the motor nerve fibres, though N follow 
b 


there are minute ruptures in the pupillary i€&2 blow. (From 
margin. There is usually also paralysi Q} rawing by 


olmes Spicer.) 


of accommodation. Traumatic miosis O 
rarer, and results from less severe in ; it usually passes 
off. Radiating lacerations of the IR metimes extending to 
the ciliary margin, are rare (Fig. @8). Iridodialysis is com- 
moner (Fig. 219). The iris ig,torn away from its ciliary 
attachment for a variable nce. On inspection a black 


biconvex area is seen at RS iphery, and the pupillary edge 
bulges slightly inward N ith the ophthalmoscopic mirror 
a reflex can be obta{negtthrough the peripheral gap, and the 
fibres of TE ment and edge of the lens may be visible. 


Uniocular diplop may be produced by this injury. In 
extensive iri lysis the detached portion of the iris may be 
BS ated, so that the pigmented back of the iris 
faces for s (anteflexion of the iris). The iris never becomes 
poe , but iridodialysis, apart from other injury, rarely 
a ious results. In traumatic aniridia or irideremia the 
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iris is completely torn away from its ciliary attachment, con- 
tracts into a minute ball, and sinks to the bottom of the 
anterior chamber, where it may be impossible to see it. Rarely 
the same appearance is caused by total inversion or retroflexion 
of the iris, the whole iris being doubled back into the ciliary 
region out of sight. More commonly inversion is partial, so 
that the appearance of a coloboma (q.v.) is obtained, but 
the fibres of the suspensory ligament cannot be seen. In 
all these cases there is usually hyphemia; and other in- 
juries, such as partial dislocation of the lens and so on, 
may be present. 

The treatment consists in rest and the application of cold 
compresses. Atropin should be instilled in iridodialysis, but 
not in ruptures of the iris. If there is also subluxation of the 
lens neither mydriatic nor miotic should be used. 

Ciliary Body.—Contusions may cause diminution in the 
amplitude or loss of accommodation 
owing to paralysis of the ciliary 
muscle. The ciliary body may be 
involved in rupture of the globe 
(rupture, prolapse, &c.), and plastic 
cyclitis may be induced. 

Lens.—Subconjunctival dislocation 


| tic Í of the lens has already been described. 


Fia. 219.—Iridodialysis follow- The same eRe ch produces 
ing a blow. (After Nettle- the various injury f the iris may 


ship) cause the long be forced back 
into the vitreous. The suspensory li © nt is then ruptured. 
The rupture may be complete or QY . When complete the 
lens may sink to the bottom of treous chamber, where it 
may be visible as a yellowiskkmiwss ; occasionally it remains 
clear and cannot be seen. ial rupture of the suspensory 
ligament occurs with subtyxation of the lens, which may be 
displaced laterally wi without some degree of rotation. 
This leads to irreg the depth of the anterior chamber, 
which is deeper in art unsupported by the lens. With the 
e of the lens may be seen, as a grey convex 
mination, but more readilyand unmistakably 
ith the ophthalmoscopic mirror (vide p. 107). 
support to the iris causes tremulousness (iri- 
on the slightest movement of the eye, a tremulous- 
nes ch is limited to the unsupported part. 
Salers upon the eye less directly from before backwards occa- 
ally cause dislocation of the lens into the anterior chamber. 
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It rarely occurs with a lens of normal size, but not infre- 
quently by quite trivial injury when the lens is shrunken. 
The clear lens in the anterior chamber is not always easily 
recognised, but it does not long remain clear, and diagnosis is 
then easy. It is more globular than normal owing to its free- 
dom from the restraint of the suspensory ligament. When 
still clear it looks like a globule of oil in the anterior chamber. 
With oblique illumination it has a golden rim, due to total 
reflection of the light ; this is the exact opposite of the total 
reflection when the edge of the lens is seen with the mirror, 
the light being then totally reflected away from the observer’s 
eye. The lens in the anterior chamber causes spasm of the 
sphincter iridis, which may occur at the moment when it is 
passing through the pupil. Intense iridocyclitis or secondary 
glaucoma is then set up. In most cases of dislocation forwards 
the lens is shrunken, and the suspensory ligament has become 
partially absorbed ; dislocation into the anterior chamber 
may occur in these cases spontaneously, without any contusion. 
Unless the lens is very small, extreme irritation is set up by its 
presence in the anterior chamber, and the eye is lost if it is 
allowed to remain. 

Dislocation of the lens always causes considerable disturbance 
of vision. In partial rupture of the suspensory ligament there 
is astigmatism which is much increased by tilting of the lens. 
The slackening of the suspensory ligament cause&‘ackeased 
curvature and myopia, which may be more than @pipensated 
by backward displacement. In total dialog into the 
vitreous the effect is that of the old cataractgk tion of couch- 
ing; the pupillary area is aphakic, tegy action is highly 
hypermetropic, requiring cataract glagse} or its correction. 
Vision usually deteriorates gradually © 

If the lens is displaced so mu€} Materally that the edge 
crosses the pupil uniocular diplopia is present. Through the 
aphakic area of the pupil Hoy is highly hypermetropic, 
through the phakic porti ay be myopic, in addition to 
which the periphery of ns acts as a prism. Ophthalmo- 
scopic examination u ese conditions shows two images of 
the disc by the indiret”method, differing considerably in size. 
By the direct metht@ the fundus may be observed through the 
phakic or thr he aphakic portion of the pupil, different 
lenses beinareytired to correct the refraction in the two cases. 

ENN of the lens may occur as a congenital condition 

(ectopia\entis) (vide p. 311). 
S the A consequences of dislocation of the 
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lens, very serious remote effects may follow. In subluxation 
the lens is very liable to become opaque, owing to malnutrition. 
The pressure of the edge of the lens on the back of the iris and 
on the cilary body often sets up severe iridocyclitis, which 
may lead to the loss of the eye, and even endanger the other by 
sympathetic ophthalmia (q.v.). Secondary glaucoma is a very 
frequent sequel (vide p. 271). 

Treatment.—In the absence of irritation vision may be 
improved in total luxation into the vitreous and in subluxation 
by suitable glasses. In the latter case it is usually impossible 
to correct the astigmatism, but sometimes the aphakic part 
of the pupil can be used. Ifiridocyclitis or secondary glaucoma 
is present the lens should be extracted if it is possible. It is 
imperative when the lens is in the anterior chamber. In all 
cases it is unusually difficult. There is always a considerable 
rupture of the suspensory ligament, so that vitreous presents 
as soon as the corneo-scleral section is completed, and the 
delivery of the lens has usually to be effected with the scoop, 
much vitreous being lost (vide p. 466). If extraction is impos- 
sible an iridectomy or trephining may improve matters, but 
more usually fails. If the eye is blind and painful it should be 
excised. For the treatment of subconjunctival dislocation see 

. 413. 

i Besides dislocation of the lens, concussion\cataract occa- 
sionally follows a contusion. In most of thesę&a¥s the capsule 
is ruptured, though the site of rupture Olly behind the 
equator, cannot be seen clinically. The gradually becomes 
opaque, a rosette-shaped opacity be sually first formed in 
the posterior cortex (Koby, Fig. Rarely the cataract 
remains in this condition, but aore commonly it spreads 
throughout the cortex unti appearance of a mature 
cataract is found. More or @8 absorption takes place, but it 
may be permanently Ria a hide The condition should be 
treated in the same math as traumatic cataract. ` 


In some cases a OQWMHar ring or disc of faint or stippled opacity 
is seen at th rior surface of the lens (Vossius’ ring). It 
usually has abby} the same diameter as the pupil, and has been 
attributed, t¢4he impress of the iris on the lens, produced by the 


force of low driving the cornea and iris backwards. This 
view ig@vpported by the not infrequent presence of iris pigment 
on, s capsule, but is opposed by the variation in the size of 


the\'sc and the occasional presence of a second concentric ring. 
e slit-lamp shows that the opacity is due to multitudes of 
réwn amorphous granules lying on the capsule. It may form in 
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the absence of hyphæma. Minute discrete subcapsular opacities 
may be seen after resorption of the pigment, which takes place 
very gradually. 

Concussion cataract may also be caused by lightning and high 
tension electric discharges. Itis possible that electrolytic changes 
play some part in these cataracts. 


Vitreous.—Hemorrhage into the vitreous is the commonest 
effect produced in it by contusion. The vitreous chamber may 
be filled with blood. In this case no reflex will be obtained 
with the ophthalmoscopic mirror. With oblique illumination 
a dull red hue may be seen, especially if the pupil is dilated. 
The blood may become almost completely absorbed, but 
cloudy opacities remain. In rare cases “ retinitis ” proliferans 
follows from organisation of the clot (vide p. 354). 

Liquefaction of the vitreous and opacities in it may follow 
a blow owing to uveitis and defective nutrition, and without 
hemorrhage. 

Choroid.—Rupture of the choroid occurs as the result of con- 
tusion. Immediately after the injury the view is obscured by 
extravasation of blood. When it has become absorbed the 
rupture, usually not far from the disc and concentric with it, 
is seen as a curved white streak over which the retinal vessels 
pass (Plate IX., Fig. 2). The retina may also be ruptured, but 
this is exceptional. The edges of the streak are pigyadnted in 
the later stages ; in the earlier, remnants of blo ay -be 
seen. The white appearance is due to the sclefGpic shining 
through. The rupture is generally to the outex@wle of the disc, 
and there are often two or three of differer es, more or less 
concentric with each other. If the ck Rau ruptured near 
the macula loss of central vision r sy If the retina is 
ruptured also or becomes atrophiedthroughout its thickness, 
including the nerve-fibre layer, a I@2ve sector-shaped scotoma 
is produced. Simple ruptures@f the choroid in which the 
macula is not involved cause Ye impairment of vision. The 
treatment consists of res 1%) until all extravasated blood 
is absorbed ; atropin Ne glasses, and abstinence from 
reading, &c. 

A contusion ma cause choroidal hemorrhage, which may 
be small, showr by patches of choroido-retinal atrophy, 
or large, subresixal or subchoroidal. The latter can seldom be 


seen oph scopically, but are part of more extensive 
mischief, NS 


Reti It has already been pointed out that detachment of 
the Oa (q.v.) is often due to contusion. Rupture of the 
27 
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retina with rupture of the choroid is rare. Hamorrhages into 
the retina occur; they are usually small, but large heemor- 
rhages into the vitreous (vide supra) are in part derived from 
retinal vessels. 

Commotio retine is a frequent result of blows upon the eye. 
Instead of the normal bright red colour the retina shows a milk- 
white cloudiness, usually near the papilla and posterior pole 
and over a considerable area. It is probably due to oedema. 
It disappears after some days, and vision is usually restored 
to normal. 

Serious changes, however, are apt to occur at the macula, 
and are easily overlooked immediately after the accident, or 
it may be impossible to obtain a good view. <A “ hole” may 
occur at the macula. It appears as a small circular or oval 
deep red patch, just as if a hole had been punched out. It is 
caused by cystic degeneration following cedema due to com- 
motio retin, and in course of time a complete perforation 
of the retina develops. Similar ophthalmoscopic signs and 
pathological changes have been observed occasionally after 
iridocyclitis, and associated with arteriosclerosis, albuminuric 
retinitis, and amaurotic family idiocy (vide p. 340). In other 
cases the macula looks deeper in colour than normal, and in the 
course of time it becomes pigmented. The spots of pigment 
are very fine, mostly aggregated near the a , with a few 


farther afield. This pigmentation is the sign QP¥erious defect 
in central vision, which has a tendenc@yto increase pro- 
gressively. 


Optic Nerve.—The optic nerve isg ssa ruptured 
or injured in fractures of the bas he skull (vide p. 377). 
Injuries by sticks or knives, ec the orbit are 
rare. Avulsion of the ae I s very rare in civil practice. 


PER TING INJURIES. 


Perforating inju y be caused by sharp instruments or 
by foreign bodies 
A wound wih 


sharp instrument may penetrate the cornea, 
junction or the sclerotic ; it may pass in 
for a var distance, wounding the iris, lens, &c., or pass 
eye. 

s of the Conjunctiva are common. T heal Sho 


id the ED lessened by introducing one or more sutures. 
ypoid masses of granulation tissue sometimes form on the 
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surface ; they should be snipped off with scissors after applica- 
tion of cocain. 

Wounds of the Cornea may be linear or lacerated. The 
margins swell up and become cloudy through inbibition of 
fluid. This facilitates closure of the wound and restoration 
oi the anterior chamber. If small and limited to the centre 
they heal well unless they become infected. The eye is irri- 
gated with boric lotion or sterile saline, atropin instilled, 
and a pad and bandage applied. A permanent dense opacity 
is left, and the contraction of the 
organising scar tissue causes irregular 
astigmatism. If the wound becomes 
infected it must be treated like a 
perforating ulcer. 

The danger is greatly increased (1) 
if the wound is large, especially if it 
extends into the sclerotic, or (2) if the 
lens is also wounded. In the former 
case prolapse of the iris is almost 
certain to occur. The prolapsed iris 
should never be replaced, even if this 
is possible, since it may carry infection 
into the eye. It must be excised (vide 
p. 205), care being taken that the iris 
is quite free, though this is a counsel 
of perfection not always to be attained. 
Freeing of the iris is specially difficult 
with  quasi-tangential wounds (vide KY 
Fig. 227 to the right). In such cases it On 
a good plan, if there is an anterior Ker, first to make a 
small keratome incision in the corea Q, pte opposite side to 
the wound, 3 mm. inside the iON (Fig. 220). After the 
prolapse has been excised in Ge usual manner a repositor 
can be passed through this a n and swept over the surface 
of the iris (Goulden) ce is useful for freeing the iris 
from punctured aie the limbus, in which incarcera- 
tion occurs, but is C) all as to make excision through the 
original wound impossible. In some cases it is advisable to 

Actival flap (vide p. 205). Atropin should 


transplant a co 
always be instNldd (never eserin). 
Ifin a fa s itis found that there is an anterior synechia, 


this shot Y. divided as soon as the wound is sufficiently 
heale permit of the necessary procedures without re-open- 
in = f it is not done the traction on the iris will keep up 


27—2 


Fie. 220; 
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irritation in the eye, as shown by ciliary injection, &c., and 
such eyes are liable to cause sympathetic ophthalmia. More- 
over, a broad anterior synechia tends to bring about secondary 
glaucoma or predispose to secondary infection and panoph- 
thalmitis. 

Wound of the lens very greatly increases the gravity of the 
case, especially in children. It may escape notice at first, 
especially if the wound is small, e.g., that caused by a needle 
or thorn. The lens swells and keeps the iris in contact with 


Q 
Firg. CR 


the cornea, so that o-formon of the anterior chamber is 
much delayed. If at length re-forms the aqueous becomes 
filled with swollen le hres, which also irritate the iris. 
The swelling is great more rapid the younger the patient. 
Infection, which ig of the greatest dangers of all perforat- 
ing wounds, ispa€Decularly likely to occur in these cases. The 
excision of Fe Gc es a: iris in such a manner as to free it 
completely the wound is extremely difficult. The subse- 
quent pr ħged contact of the iris with the cornea facilitates 
the oN ion of broad adhesions of iris and often also of lens 
cant which it may be found impossible to divide. Ciliary 

an ion is kept up, and sympathetic ophthalmia is very liable 


upervene if the eye is retained too long. 


_ monly held to be particularly liable to set 
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Occasionally in perforating wounds with a dirty implement 
pyogenic organisms are carried into the eye, multiply there 
and cause rapid necrosis of the whole cornea. In these cases 
a ring of deep infiltration appears in the cornea 2 or 3 mm. 
internal to and concentric with the corneo-scleral margin— 
so-called ring abscess. There is much chemosis of the con- 
junctiva and a greenish discharge. The 
organism has generally been found to be 
the*bacillus pyocyaneus. Usually panoph- 
thalmitis is set up and the whole of the 
central part of the cornea is cast off. The 
only chance of saving such an eye is to do a 
paracentesis directly the infiltration is 
observed and to wash out the anterior 
chamber with hydrogen peroxide. 

Wounds of the cornea-sclera are com- 


up sympathetic ophthalmia (q.v.). In - 
them the ciliary body is injured directly, hn 
and may be prolapsed. There is the mega 
usual danger of infection, and if it occurs panophthalmitis 
is certain to follow on account of the ready communi- 
cation with the vitreous. If this does not happen ciliary 
irritation is kept up. There can be no questio “i the 
sterility of the instrument which caused the sec of the 
utmost importance, quite apart from actual su tive infec- 
tion. It is uneori or a wound 
with a sterile ink{wvment to cause 
sympathetic i ation, though it 
cannot be pos denied that such 
cases may ut If the lens is wounded 


a chancesvof saving the eye are greatly 


dimini 
rosa —If the injury is strictly 
and has been caused by an 

Via. 223. ument which is probably sterile, an 
Se tempt should be made to save the 

eye. If the iris gpcilary body, or both, are prolapsed, they 


must be ea Some vitreous will inevitably be lost 


during the, ation. The following procedures may be 


adopted ; general anesthetic is given, unless specially 
contra- Re wated. The conjunctival sac is washed out with 


a la 


itm? 
go 


iantity of perchloride lotion. A speculum is inserted ; 
be kept from pressing on the globe by an assistant ; 
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or lid retractors held by an assistant may be used. The 
wound is thoroughly inspected, the opening in the conjunctiva 
being enlarged if necessary. The wound should be freely 
exposed as in Fig. 221. Fine silk sutures are then inserted in 
the sclerotic, but are not tied, great care being exercised not 
to press unduly upon the eye. The pro- 
lapsed iris and ciliary body are then 
excised as in the operation for simple 
prolapsed iris (vide p. 205). The scleral 
sutures are then tied. The insertion of 
scleral sutures is difficult and may be 
omitted. Finally the conjunctiva is 
sutured over the wound. The stitches 
should be inserted as in Fig. 222, this 

Fig. 224. method ensuring better adaptation of 
edges of the conjunctiva than the ordinary sutures. By the 
excising a small triangular flap of conjunctiva on one side of 


the wound the conjunctiva from the other side can be drawn ` 


across so as to cover the whole wound: by this device the 
wound in the conjunctiva is so 

placed that it does not coincide | 
with that of the corneo-sclera 
(Lister). Atropin is instilled, the eye 
bandaged lightly, and the patient 
put to bed. Wounds involving the 
sclera on both sides (Fig. 223) are 
specially difficult to deal with. After 
excision of the prolapse the co 
junctiva is freed at the lim 
(Fig. 224) and drawn over the Kor Oy 
by stitches inserted as in ohn: 
Such a flap supports the c 


a a 


: Fia. 225. 
helps to bring the e¢ges Ooi the F 
wound in apposition, e same time assisting to protect the 


eye from intraoc ection. 
If the eye doe quiet down in the course of a week or 
ten days, as hwn by diminution of ciliary injection and 


cessation of phetophobia and lacrymation, it should be excised. 


In the in l the cornea is examined most carefully each 
day b ique illumination with the loupe for precipitates 
cat > If they are seen the eye should be excised. Similar 


devoted to the discovery of spots of “ k.p.” in the other 
Ka and if they should be found there excision of the injured 


is still more imperative at the earliest possible moment. 
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If the eye quiets down quickly and there is no evidence of 
iridocyclitis in either eye the case will probably do well, but 
it should be kept under observation for a very prolonged period 
(vide p. 439). 

If there is much prolapse of vitreous as well as of iris and 
ciliary body, or if the lens is wounded, there is little probability 
of saving the eye. If it is almost certain that useful vision will 
be lost the risks of sympathetic should not be run, but the eye 
should be promptly excised. 

Wounds of the sclerotic are not always easily recognised. 
The eye may have been wounded through the lid. The 
bruising and laceration of the lid may make examination of the 
eye difficult. The lid should be raised from the globe and 
drawn back with a Desmarres’ 
retractor, under an anesthetic 
if necessary. Even when the 
eye is examined the effusion of 
blood under the conjunctiva 

may render the diagnosis uncer- 
tain, still more the question of § 
perforation. When perforation ig 
has occurred, there is reduction 
in the intraocular tension. If 
the perforation is near the 


cornea, the anterior chamber is 
shallow or obliterated. If the 
wound is large, prolapse of some 
of the contents of the globe 
occurs. The uvea—iris, ciliary body, 
easily recognised on account of their 

the gelatinous vitreous can be me 


oroid—are most 
tation. Very often 
ing out of the wound. 
may be present with or 


Hyphema and vitreous hemorr 
without perforation. 

Treatment.—lf the injury, Q severe that there is no likeli- 
hood of recovery of NO ion, the eye should þe excised 
at once. Tf there is a nce of useful vision, or if permission 
to excise is withhelg7the sclerotic may be sutured after excision 
of prolapsed vitreots/ &c. Very small wounds do not require 
suturing, but Gonjunctiva should be cleansed and stitched 
over them. _@ydpin should be instilled, and both eyes ban- 
daged. Qie rest in bed is imperative. Such eyes usually 

N 


shrink, j 


ss indeed panophthalmitis ensues. 
gs of the lens cause traumatic cataract. Usually the 
ais€Nod capsule is wounded ; when the posterior capsule is 
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torn, the lymph in the vitreous acts in the same manner as the 
aqueous. A few hours after the injury the lens becomes 
cloudy in the vicinity of the wound owing to the action of the 
aqueous upon the fibres, causing them to swell. In most cases 
opacities rapidly form in the posterior cortex, irrespective of 
the exact site of the wound. They are at first feathery lines, 

which follow the natural distribution of the lens fibres. Later a 
rosette-like opacity is formed which gradually spreads until the 
whole cortex is opaque (Fig. 226). Flocculent grey masses 
protrude through the opening in the capsule, some of which 
become free and sink to the bottom of the anterior chamber. 

Sometimes the whole chamber is full of white flocculi, and the 
lens nucleus may escape entire. The masses are gradually dis- 
solved by the aqueous, and pass out with it through the angle of 
the chamber. In this manner, in young patients, the whole lens, 

with the exception of the capsule, may be absorbed. Usually 
absorption ceases earlier through closure of the capsular wound. 

The enclosed lens fibres become opaque, and discission is 
necessary to cause their complete absorption ; in adults, with 
a hard nucleus, extraction may be necessary (vide p. 458). The 
smaller the wound in the capsule, the sooner it is likely to close. 

In rare cases, with very small, though it may be deep, wounds, 

the opacity may remain limited to the site of i injury. 

A certain amount of inflammatory reaction with ciliary 
injection is always set up, which may be excęs&Ņ}, even in the 
absence of infection. It will then be fov hat the intra- 
ocular tension is raised. The swelling e lens forces the 
periphery of the iris against the cornea secondary glaucoma 
supervenes. This tendency is incr by the difficulty with 
which the highly albuminous gS th from the eye, 
especially if the wound in the or is large and much of the 

Ss 


lens substance has escaped iyrthe anterior chamber. If the 
secondary glaucoma is ng ieved, the sight will be lost by 
destruction of the opti e. The aqueous and swollen lens 
substance must th be let out by a curette evacuation 
(vide p. 457). S$ 


Traumatic ¢ t is deliberately induced in the operation 
of tne abe 
In the abspnce of secondary glaucoma, the condition is 


treated bý yést in bed, atropin, and a bandage. It is of the 
IAN portance that the pupil should be kept well dilated. 
Ifi N ot, adhesions will form between the iris and the lens 

. The tendency to iritis is increased, a ring synechia 
a form, leading to a more serious form of secondary glau- 
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coma, and in any case a subsequent needling will be made more 
difficult and dangerous. Sterile atropin ointment, 1 per cent., 
should be used three or four times daily. If the pupil does not 
dilate satisfactorily, hot bathings should be given every four 
hours, and in the case of adults leeches may be applied. It is 
usually necessary to needle the lens capsule in order to obtain 
an opening through which vision is made possible, and needling 
may have to be repeated (cf. Lamellar Cataract). 

Perforating wounds with retention of foreign bodies have 
special features and dangers. Eyes containing foreign bodies 
are particularly liable to set up sympathetic ophthalmia. In 
cases of perforating wound, the question often arises whether 
a foreign body has been retained within the eye. The foreign 
bodies most likely to penetrate the eye and be retained are 
minute chips of steel, stone, and particles of glass, lead pellets, 
copper percussion caps, less frequently spicules of wood. In 
chipping stone with an iron chisel, it is usually a chip of the 
chisel and not of the stone which enters the eye. Among war 
injuries penetration of the eye by fragments of the casing of 
rifle bullets, often containing nickel, of shells, &c., frequently 
occurs. : 

The size and velocity of the missile are of importance. If the 
foreign body is large so much damage is usually caused that 
the eye has to be removed. Very minute partitles can, 
however, penetrate the cornea or sclerotic and Sdz in the 
deeper parts of the eye. The velocity of thes all particles 
must be very high, for the energy needed «fe penetrate the 
walls of the globe is considerable, an relationship of 
energy to mass and velocity is given the formula H = 
$mv. This is a point of more than mic interest. It has 
been shown that rifle bullets arg st€rilised by their rapid 
transit through the air. This may account to some 
extent for the sterility of Y.: intraocular foreign bodies, 


e) 


though not entirely ; for are not always sterile, and 
robably due to being hot when 


when they are it is ofte 

emitted. Their irre y of shape would render them less 
easily sterilised. Co ris paribus, metallic foreign bodies 
appear to be ee monly sterile than those made of other 


substances. 
The natur Q the foreign body is very various and affects 
the diagnogis, pathological condition, treatment, and prog- 


nosis p ndly. As regards diagnosis it is only rarely that 
we caj\ see the foreign body in the eye or have indubitable 
ge retention. In the absence of irrefragable evidence 


426 DISEASES OF THE EYE 


our surest test is skiagraphy, but this method has severe 
limitations. Relatively few substances are opaque to X-rays. 
Fortunately, by far the greatest number of intraocular foreign 
bodies are composed of iron or steel, which gives a good 
shadow. The same applies to lead and metallic fragments 
from the casing of rifle bullets. Particles of glass commonly 
fail to reveal their presence in the skiagram, except heavy 
lead glass, such as some bottles are made of. Very accurate 
localisation is necessary. Various methods are in use; 

Mackenzie Davidson’s method is usually employed in England, 
Sweet’s method, dependent upon the same principle, in 
America. When it is remembered that accuracy of localisa- 
tion of the order of 1 mm. is essential and that inaccuracy of 
this amount may lead to the needless sacrifice of an eye it 
will be recognised how culpable is any carelessness in this 
respect. 

The influence of the nature of the foreign body on the 
pathological condition set up in the eye is profound and varied. 
Thus, it was shown by Leber many years ago that copper 
causes suppuration even in the absence of pyogenic organisms, 
leucocytosis being set up by chemical action. Clinically, 
however, this result may certainly be delayed for a very 
considerable period, possibly owing to the copper—usually a 
fragment of a percussion cap—being surrounded by a wall of 
inflammatory material and encysted. RSI 

Copper in the lens may cause ee ey io). This is 
further evidence in favour of the usual re Or being chemical, 
for such changes are very slow in ens. Another fact 
supporting this explanation is that in severe suppuration 
induced by copper within the he inflammation tends 
to cause shrinkage of the g nd not perforation. Not 
infrequently, however, the tion is so severe as to cause 
expulsion of the foreign ee from the eye. The pus forma- 
tion retrogrades after e and is not progressive. Only 
very rarely does a capo particle become encapsuled, with 
restoration of use sion. Sympathetic ophthalmia is less 
likely to follo er foreign bodies than others, probably 
owing to the ikale reaction (Leber). 

Tron is NO a by the tissue fluids and sets up the 
conditionCyhown as siderosis bulbi. The earliest clinical 
oa is the deposit of iron in the anterior capsular 
ell lens. These are not affected uniformly, but oval 

oe s of the rusty deposit are arranged radially in a ring 
9 


esponding with the edge of the ‘dilated pupil. This 
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appearance is pathognomonic. At later stages the iris becomes 
characteristically stained, first greenish and later reddish- 
brown. The vision of these eyes, however little affected by 
the primary injury, gradually fails owing to degenerative 
changes in the retina and lens. 


Siderosis bulbi (Bunge) has been exhaustively investigated. 
In a typical case brown granules are found in the corneal cor- 
puscles, in the meshes of the ligamentum pectinatum iridis, on 
the inner surface of the ciliary body, and in the retina. The 
anterior layers of the iris are impregnated, and in addition to 
subcapsular deposits in the lens, the fibres are also stained. The 
retina shows complete degeneration, and Perls’ micro-chemical 
reaction shows the whole retinal vascular system marked out by 
blue coloration. There is always intense blue coloration immedi- 
ately around the foreign body. The pigment epithelium of the 
ciliary processes, pars ciliaris retinee, and retina, and sometimes 
the supporting tissues of the retina, show diffuse staining. The 
brown pigmented cells which give the blue reaction are found 
particularly in the angle of the anterior chamber and in the retina, 
less in the iris, and least in the choroid. They are not bleached 
by the ordinary methods for bleaching the normal pigment. 
Heemorrhage associated with the injury introduces a complication, 
for it causes hematogenous pigmentation giving the iron reaction 
and distinguished with difficulty from the xenogenoys\pigmenta- 
tion due to the foreign body. 


The chemistry of siderosis bulbi is not yet f understood. 
E. von Hippel says that the iron is dissolved b carbon dioxide 
of the tissues and is fixed by cells which h a specific affinity 
for the metal; it then becomes oxidi It has also been 


suggested that the iron is N Gy cid phosphates in the 
intraocular fluid, or that iron mage into solution in organic 
form as an albuminate or in comptfuation with an organic acid. 
The brown precipitate in the tisshes is almost certainly produced 
by oxidation, but it is not a sin(e oxide or hydroxide, as it is only 
very slightly soluble in oO cid (McMullen). 

The characteristic ri SS Srown spots under the lens capsule 
is caused by deposi to) iron in circumscribed aggregations of 
newly proliferated(capSular epithelial cells. Leber showed ex- 
perimentally that t€ introduction of a particle of iron into the 
vitreous ney treme degeneration of the retina. Peculiar 

ls 


large granul are found which are derived for the most part 
from AN thal pigment epithelium. 


Melos, other than iron and copper—such as lead, zinc, 
W bilver—appear to cause little chemical reaction and 


7 
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usually remain quiescent, becoming more or less thoroughly 
encapsuled according to their position. Lead becomes coated 
with the carbonate. 

Stone is chiefly dangerous from pyogenic infection, but 
chemical changes also occur, varying with the nature of the stone. 

Glass and porcelain may cause remarkably little reaction, 
but iridocyclitis and disorganisation of the eye usually occur 
eventually. 

With regard to wood, apart from infection, the most charac- 
teristic feature is the local irritation produced, resulting 
in the formation of dense granulation tissue, studded with 
so-called foreign body giant cells. 

Eyelashes may be carried into the anterior chamber in 
perforating wounds of the cornea, whether accidental or 
operative ; and caterpillar hairs may penetrate the globe 
(vide p. 181). 

More important numerically than the chemical changes are 
those due to infection, and though these are not, strictly 
speaking, due to the nature of the foreign body, it is 
undoubtedly true that certain types of foreign body are more 
apt to give rise to suppuration than others. Much may be 
learnt in this connection from the analogy of hypopyon ulcer. 
The common hypopyon ulcer is due to pure or mixed infection 
with pneumococci, and it is notorious that itG\ more likely 
to be caused by fragments of stone, woundsith the leaves 
of plants or twigs of trees and so on, thar N steel or other 
foreign bodies. Moreover, it admirably%&%łemplifies the rôle 


played in such infections by the Sul nce of the tissues, 
C 


for the patients are usually eith and debilitated or 
alcoholic. With regard to in QA r infections, it is to be 
borne in mind that the lens skoe nce and the vitreous form 
excellent culture media, andg$ùrther, that even saprophytic 
organisms, like bacillus søþtıls, are capable of setting up a 
suppurative inflammati n the eye. Probably the com- 
monest pyogenic KN in the interior of the eye is, how- 
s. 


ever, the pneumoc 
The foreign Copy may pass through the cornea or the 


sclerotic. T und of entry may be extremely minute. 
The tiny even be unaware that a foreign body has 
penetrat e eye. If it has passed through the cornea, 
the wine wound or scar can always be found by careful 
exal ion with oblique illumination and a loupe. It may 
escape detection in the sclerotic. 


e foreign body may be retained in the anterior chamber. 
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Here it may fall to the bottom of the chamber, and if very 

small be hidden by the sclerotic. It is generally, however, 

caught in the iris, and can be recognised with a loupe. A 

piece of glass in the anterior chamber is exceptionally difficult 

to see, on account of its refractive index differing so little from 
_ that of the surrounding media. 

The foreign body may pass into or through the lens, either 
by way of the iris or of the pupil. In each case a traumatic 
cataract is produced, which undergoes the usual changes 
(vide p. 423). If the particle has passed through the iris there 
will be a hole in this structure. If the case is seen very early 
or very late, the hole looks black by oblique illumination, 
but shows a red reflex when illuminated by the ophthal- 
moscopic mirror. In the intermediate stage the cataractous 
lens behind the hole prevents a red reflex from being seen. A 
hole in the iris is of great diagnostic significance, since it rarely 
occurs except as the result of perforation by a foreign body. 
The foreign body may be visible in the lens, either before or 
after dilatation of the pupil. It is possible for a foreign body 
to pass through the iris and through the circumlental space 
without wounding the lens. 

The foreign body may be retained in the vitreous. Access 
to the vitreous by the foreign body may be oe by various 


routes: through the cornea, pupil, and lens ; oe the 
cornea, iris and lens ; through the cornea, iris zonule ; 
or through the sclerotic. Hildebrand found th S routes 
represented in forty-three cases by 6, 16, cr 15 respec- 


the orbit, remain near the site of entry, ome imbedded in 
the opposite wall, rebound from it suspended in the 
vitreous. In the latter case it evaatt y sinks to the bottom 
of the vitreous chamber ene degenerative changes in 
the humour, which lead to ligpefaction, partial or complete. 
Sometimes air is carried ie appears as bubbles in the 
vitreous. If the parti all, the lens clear, and there 
has been little hana the body may be seen ophthalmo- 
scopically in the vý s or retina. The track through the 
vitreous looks ee line. The foreign body, generally 
black, and ofters Goth a metallic lustre, is surrounded by white 
exudate anc CO blood-clot. If the particle has been long 
in situ Ww become more or less encapsuled, a small white 


tively. The particle may pass quite ae the globe into 


area of us tissue being seen with dense masses of black 
pgm ih and around it. Fine pigmentary disturbance at 
ACH0ula may follow, irrespective of actual injury to this 
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region, and indeed merely as the result of concussion. More 
extensive degenerative processes also occur in the retina, 
which may become detached. Encapsulation is often rapid 
with iron, and useful vision may persist for an indefinite time. 
Particles more than 1—2 mm. in size are almost certain to 
lead to the destruction of the eye. In the absence of sepsis, 
siderosis bulbi is the almost inevitable cause of destruction. 
An encapsuled foreign body may become free after a long 
period of quiescence. The encapsulation of foreign bodies in 
the retina depends largely upon their asepsis. The amount 
of cicatricial tissue formed in the early stages is inversely 
proportional to the amount of necrosis, which depends chiefly 
upon bacterial invasion, though mechanical injury and 
chemical action must also be taken into account. 

Retinal degeneration attacks the macula or is generalised. 
In the former group yellowish-white spots appear in the region 
of the fovea, and pigmentation may also occur. Serious 
disturbance of vision results, and is not recovered from. 
Generalised retinal degeneration takes the form of pigmenta- 
tion, resembling that of retinitis pigmentosa, and may be 
preceded by night-blindness. 

The prognosis is always bad. It is least bad if the foreign 
body is in the anterior chamber and the lens is not wounded. 
The eye may be saved if it is in the lens, especrlly in young 
people, whose lenses are capable of bec ra completely 
absorbed. The prognosis is far better wh@y a“ lens is not 
wounded, and this is still more marked] Ose the younger 
the patient. With a small foreign the wound of entry 
is so small that prolapse of iris mares but if the lens 
is wounded, and more particul the patient is young, 
so that the ‘swelling of the sot xcessive, the iris is pressed 
forwards against the cong anterior synechia is readily 
formed, and the obliteraşioñ of the angle of the anterior 
chamber easily leads o glaucoma. If the iris is 
incarcerated in thew in these cases the division of the 
synechia presents Qsiderable technical difficulties, the iris 
and ciliary bo kept in a state of irritation, and the 
dangers of g sot ophthalmia are greatly enhanced. 
The er ry evacuation of the lens substance is much 
more di than in ordinary discission of the lens, so that 
Li NS or apposition of the wounded and inflamed iris 

PNS is scarcely to be avoided. Moreover, in my 
oun children are very decidedly more susceptible to sym- 
ND thetic ophthalmia than adults. 
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Though the dangers of wound of the lens are diminished in 
older patients, there is no doubt that the prognosis is rendered 
graver by this complication. However satisfactory the result 
may be from the purely surgical point of view, an aphakic eye 
is materially less useful than one which retains a normal 
lens. 

Treatment.—It is a rule that the foreign body should be 
removed. There are rare exceptions to this rule, more 
particularly if (1) the foreign body was probably sterile ; 
(2) little damage has been done to vision ; and (3) the process 
of removal will almost inevitably destroy sight. These con- 
ditions are most often fulfilled in the case of minute foreign 
bodies in the retina. 

Magnetisable foreign bodies are more easily removed than 


<a 
Fig. 227. AS 


others, since the small or the larg a enn can be 
brought to bear upon them. 
A chip of steel free in the ake: chamber is removed 


in the following manner by the Qànd magnet (Fig. 211). A 
general anesthetic should usp@yy be given owing to the iritis 
already present. After ing out the eye a keratome 
incision is made above} KAM. from the limbus. The kera- 
tome is pushed strai oy until the incision is of the required 
size, remembering Gs the internal wound in the cornea is 
smaller than theexternal. The keratome is removed mode- 
rately quickly moothly, so as to prevent loss of aqueous. 
The pole of small magnet is then placed over the foreign 
body, RY the cornea, and moved towards the wound, 
thus draðgħìig the particle along the back of the cornea. The 
postesigy lip of the wound is then depressed with the pole 
5 e*forzign body is drawn towards it, out of the wound. 
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be passed across the anterior chamber into contact with the 
steel, which is then withdrawn. In this case it is more likely 
to become entangled in the iris, and considerable difficulty 
may be experienced in freeing it. All the preparations for 
dealing with a prolapse of iris must be made (vide p. 205). 
A foreign body on the iris may sometimes be removed | 
with iris forceps through a similar incision. If it is entangled 


If much aqueous is lost a flat pole should be used, and it must 
| 


in the iris tissue, the iris must be drawn out of the wound 
and the part containing the foreign body excised with 
de Wecker’s scissors, as in the operation for iridectomy 
(vide p. 444). 

If a non-magnetic foreign body lies on the iris in the angle 


Va SCALE 


Fie, 228.—Small magnet, with poles of yarivus shapes. 


ot the anterior chamber it is im e to get at it with 
forceps by an ordinary kerato ision immediately over 
it, such as the corneal incision tothe right in Fig. 227. The ` 
incision should be made at 3 inside the limbus in the quad- 
rant of the cornea lying gyeMthe foreign body, the point of 
the keratome being di d straight at the foreign body 
(Fig. 227 to the left oreign body can then be lifted out 
with toothless DN nd the risk of prolapse of iris is also 


minimized (Gourds , 

If the foreig& Body is in the lens, a few days should be 
allowed to el@pse for the aqueous to act upon the lens fibres. 
A curette @¥tcuation (vide p. 457) is then performed and the 
forei y will probably be evacuated with the lens matter, 
or N y be removed by forceps, or if magnetisable, by 

hesntall magnet. In a young subject it may be advisable to 
Nase the opening in the capsule by discission a few 
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subsequent needling will often be required to obtain a clear 
opening in the pupillary area of the capsule. Tt should be done 
in exactly the same manner as after discission for lamellar 
cataract. Ifthe patient’s other 
eye is normal he will not be 
) able to wear the correcting 
glass for the aphakic eye, but 


| days before doing a curette evacuation. In these cases a 


his field of vision will be in- 
creased on this side. A more 
cogent reason for operating is 
found in the fact that it is 
easier to obtain a clear open- 
ing at this period than after 
months or years, when the 
capsule will have become thick- 
ened and very difficult todi vide. 
In elderly patients it may be 
necessary to extract the lens 
by the operation for senile ex- 
traction (vide p. 458), but the 
large amount of soft lens matter 
will increase the dangers of the 
operation. 

If the foreign body is in the 
vitreous or retina it 1s practi- 
cally impossible to remove it 
without very seriously 
damaging the eye un- 
less it is magnetis- 
able. The treatment 
then lies between 
leaving it alone and 
watching the case, or : 
excising the eye on 
account of the damage : : 
done or the dangex{of = = = 


SINICd 


a1vos v/, 


sympathetic. 2 a) - Fra. 229.—Haab’s giant magnet. - 
1S 


If the subst, i ; 
iron it may Bossi to remove it with the large magnet 
fagnet or Mellinger’s Ring Magnet). This will 


EES 

be facil std by knowing its position, either by direct 
en or by skiagraphy ; some hint may be obtained 
Ng position of the wound of entry and the probable 
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direction in which the foreign body was travelling. If the 
patient is seen immediately after the accident it is best to 
use the large magnet at once, without waiting for a skiagram. 
The longer the foreign body is left the more firmly it becomes 


ve eee yJ 


I : | 


intraocular foreign body by Haab magnet : 
first stage. Dr the foreign body into the anterior chamber, the 
eye looking foryeəfds (Goulden & Whiting). 


imbedded exudates or fibrous tissue, and the less the 
probabil(aot its successful removal. 
4 lent is seated in front of the magnet if Haab’s instru- 
m used (Fig. 229a). The eye is brought close to the 
aðnet, the cornea touching the pole. This is important, since 
ier is a large piece of iron in the eye and the cornea is not 
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in contact with the pole, the whole eye may be drawn forward 
out of the socket when the current is turned on. Moreover, 
the direction of the core of the magnet should coincide as 
nearly as possible with the direction of entry of the foreign 


Frc. 229b,—Removal of i Gi: foreign body by Haab magnet: 
second stage. Draw e AVA eign body . across the anterior chamber 
from behind the ri 


den & Whiting). 
body. The cui is then turned on: some pain is usually 
felt when a pj@o of steel is present within the eye. If the 
operatio Sa the foreign body comes forward into 
the ante WS amber. It may be necessary to turn the current 
on es several times before this happens. If the particle is 
smd deeply imbedded the operation is likely to fail ; 
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hence it should be performed as soon as possible after the injury, 
‘before the chip has become firmly encapsuled or imbedded in 
exudates. The foreign body often passes round the lens, not 
through it.. It, will be seen bulging the iris forwards. The 
current should then be turned off and the eye adjusted so that 
the particle will be drawn towards the pupil (Fig. 2296). When 
it has fallen into the anterior chamber the patient is transferred 
to the operating table and the foreign body removed with the 
small magnet in the manner already described. 

In some cases when the foreign body has been accurately 
localised and the large magnet has failed to bring it forward 
it can be removed by the small magnet introduced through a 
scleral incision made as nearly as possible over the site. 

The immediate effect of extraction of foreign bodies with 
the large magnet is often good, but irreparable damage is often 
done to the eye. The tracks through the vitreous often become 
filled with fibrous tissue. As this organises and contracts the 
retina is pulled up, and total detachment destroys vision. Or 
more severe iridocyclitis may be set up and the eye shrinks. 


The ring magnet has the advantage that the patient lies upon 
the operating table throughout. When a current passes round 
a solenoid a magnetic field is generated, its greatest saturation 
being in the central axis of the solenoid. The ring is placed over 
the patient’s head, which is arranged so t Ne affected eye 
is as near the centre as possible. When urrent is turned 
on every steel instrument placed within t © becomes a magnet, 
the force varying with the mass of m n the instrument and 
its position in the ring. The foreig y is drawn forwards, as 
already described, by means of zad& Df soft iron of various sizes. 
The smallest should be used fiys\_afid* the largest should be firmly 
grasped, otherwise they will bé dragged out of the hand and thus 
do damage. As soon as the@reign body is seen to bulge the iris 
forwards the position of rod is altered so as to draw it through 
the pupil. It may th é withdrawn by the small magnet or a 
keratome incision made, and the smallest rod or a steel 


spatula can be ue the same manner as the hand magnet. 


+ e 


ParaD¥alnitis is generally caused by infected wounds. 
rs ecidental or the result of operations, and ulcers. Less 
fr8guently it is metastatic, accompanying pyæxmia and puer- 

gera fever, meningitis, and orbital cellulitis (vide p. 324). In 
NA exogenous form the vitreous is usually first affected : 
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PANOPHTHALMITIS 


INJURIES TO THE EYE 437 


organisms grow in it as in a culture medium, and purulent 

cyclitis, retinitis, and choroiditis are set up (Fig. 230). In the 

endogenous forms there may be a septic embolism of a retinal 

artery or the choroid may be first affected. In this group it 
| may be bilateral. 

In both forms there is rise of temperature, headache, drowsi- 
ness, and sometimes vomiting. In the exogenous forms the 
edges of the wound become yellow and necrotic, hypopyon 
appears, there is great chemosis, with intense ciliary and con- 
junctival congestion, and the lids are swollen and red. There 


Fie. 230.—Section of the retin Qy choroid in panophthalmitis 
1x60); following Qyerforating wound. 
is Severe pain in the e e at first to iritis, later to increased 
tension. The vitreo(is pécomes purulent, as shown by a yellow 
reflex by oblique-illtmination. The anterior chamber soon 
becomes full o va) and the cornea cloudy and yellow ; ring 
infiltration ; ccur (vide p. 421). There may be exophthal- 
mos and k tion of movement of the globe, due to extension 
| of the inkQ%hmation to Tenon’s capsule. In the metastatic 
cases ou failure of vision, a yellow reflex, and hypopyon are 
S he early stages. 
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If the case is left to take its course the pus bursts through, 
usually just behind the limbus. The pain subsides, and after 
prolonged suppuration the eyeball shrinks. 

The prognosis is bad, the eye being almost invariably lost. 
The condition is not likely to set up sympathetic ophthalmia. 

The pneumococcus is responsible for most cases of panoph- 
thalmitis, but it is also caused by staphylococci, streptococci, 
bacillus coli, bacillus pyocyaneus (vide p. 421), and even by 
saprophytic organisms such as bacillus subtilis. 

Treatment.—In the early stages after operation wounds an 
attempt must be made to stay the process. The edges of the 
wound are cauterised with pure carbolic acid or the actual 
cautery. The anterior chamber may be washed out with hydro- 
gen peroxide solution, and iodoform introduced. Hot fomenta- 
tions and leeches are applied, and atropin instilled. 

As soon as it is evident that the eye cannot be saved it 
should be excised. This should not be left too long, and great 


care should be taken that no undue pressure is put upon the | 


eye. If pus escapes there is danger of purulent meningitis 
being set up, the patient’s life being thereby endangered. On 
this account many surgeons refuse to excise these eyes. They 
open the eye freely by a crucial incision and wait until all signs 
of suppuration have disappeared before excising the shrunken 
remnants of the globe. Ņ 

If pus escapes during excision of an eyak panophthal- 
mitis, the globe should be opened freel¥Zand the contents 
scooped out. The interior of the scleros then swabbed out 
with perchloride lotion (1 in 2, aN the conjunctival sac 
irrigated with a large ante oe lotion (1 in 5,000). 
The sclerotic may then be ose) aes the risk of menin- 
gitis being small, or excision of be postponed. 


SYM TIC OPHTHALMIA 

Sympathetic oy Bia (or sympathetie ophthalmitis) is 
the much dread ondition in which serious inflammation 
attacks the ro after injury of the other eye. In recent 
years sympathetic ophthalmia has become a rare disease, in 
spite of act that ophthalmic surgery has become more 
conser Though common in the American Civil and 
S Prussian Wars, it was very rare during the Great War. 


erforating wounds, particularly in the application of anti- 
ic principles. A perforating wound, especially if a foreign 


sh ratifying fact is due to increased skill in the treatment 
aS t 


a 


| 
l 
! 
i 


+ 


O 


INJURIES TO THE EYE 439 


body is retained within the eye, is, however, a source of great 
anxiety to the most experienced surgeon. 

Sympathetic ophthalmia almost always results from a per- 
forating wound, especially such as is caused by a foreign body 
which remains within the eye. Wounds in the ciliary region— 
the so-called “ dangerous zone °”—involving the ciliary body 
and leading to its incarceration in the scar, have always been 
considered specially dangerous ; it is doubtful if, per se, they 
are more dangerous than others. On the other hand, it is 
certain that wounds in which iris, ciliary body or lens capsule 
is incarcerated are more likely to set up sympathetic oph- 
thalmia than. others. If suppuration supervenes sympathetic 
ophthalmia is very unlikely ‘to follow; hence perforating 
ulcers very rarely cause it. It is also extremely rare without 
perforation, if indeed it ever occurs under these circum- 
stances. 

Children are particularly susceptible, but it occurs at any 
age. It usually begins four to eight weeks after the injury to 
the first eye (the exciting eye) has taken place, rarely earlier, 
but the onset may be delayed for many months or even years 
—it is said as many as 40 years. 

There is always iridocyclitis in the exciting eye. Usually 
it is a plastic iridocyclitis which has been set up by injury and 
has not subsided in the course of three or four weeks. Instead. 
of quieting down the ciliary injection remains, geri lacry- 
mation and the eye is tender: special atter@y should be 
directed to the presence or absence of preps ates (“k.p.’’) 
on the back of the cornea. In the r O ases of delayed 
sympathetic ophthalmia the exciting as passed into a 
quiescent state. It may have s n completely. The. 
onset of sympathetic tum oN he second eye is then 


often ushered in by return of4Nitation—ciliary injection, 
tenderness, &c.—in the shrygkeh globe. The exciting eye, 
whilst showing evident nee of old iridocyclitis, may yet 
possess useful vision. 

Sympathetic ophtbNQaia—the disease in the second or 
sympathising eyeiMalmost always a plastic iridocyclitis 
differing in no respeCt from this form of iridocyclitis due to 
other causes. * rare cases it manifests itself as a neuro- 
retinitis or cQQroiditis. In cases which the surgeon knows to 
be liabl e condition the first sign may be the presence of 
precipi NY (“ k.p.”) on the back of the cornea, noticed at 
this eyrl¥ stage because they have been dreaded and carefully 
Con for. In other cases the patient first seeks advice for 
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defective vision or inflammation in the uninjured eye (sym- 
pathetic irritation). 

Prodromal symptoms are sensitiveness to light and transient 
indistinctness of objects. The latter is due to weakness of 
accommodation ; objects become blurred when doing fine work, 
but after an interval of rest vision improves. On examination 
at this stage there may be lacrymation, slight ciliary injection, 
tenderness of the eyeball, as shown by the patient shrinking 
from an attempt at examination, precipitates on the back of the 
cornea, and vitreous opacities., The prodromal symptoms may 
occur in intermittent attacks, spread over a considerable period. 

When fully developed all the signs and symptoms of irido- 

cyclitis (q.v.) are present, varying in degree according to the 
severity of the case. The prognosis as to vision is always 
doubtful, but if there is much deposition of plastic exudates 
in the pupillary area it becomes extremely grave. Cases show- 
ing little exudation (“serous iritis ”), but a deep anterior 
chamber and “k.p.,” have a more favourable prognosis, but 
they may at any moment develop into the severe plastic type. 
Tension, difficult to determine on account of tenderness, is 
moderately raised in the early stages. It may then pass into 
the condition of lowered tension with gradual shrinking of the 
globe ; or the iridocyclitis may subside, the eye quieting down 
and retaining fair vision. In the worst cases a ging synechia 
forms and secondary glaucoma supervenes Ke A p- 261), or 
both occlusio and seclusio pupille or total erlor synechia 
(vide p. 271) occur and the eye shrinks. O thetic ophthal- 
mia sometimes takes two or more yearg™ run its course. 
The pathology of sympathetic oph lla is unknown. The 
microscopic features in both the C 1g and the sympathising 
eye are the same. In the eagliés#stages examined there are 
nodular aggregations of Jon S| nd cells scattered throughout 
the uveal tract. In later oF the infiltration becomes diffuse, 
and epithelioid and gia Als appear ; in fact, the condition 
is scarcely distinguig from tubercle of the uveal tract. 
These are merely tN Sns of reaction to a constant, relatively 
mild form of irprtatidn. The ordinary signs of uveitis and its 
consequences ACS bee 


The evidexeo which has accumulated in modern times tends 
to show tl@ysympathetic ophthalmia is an infective disease. 
It is | ga to occur in otherwise likely cases if the wound 
or t ained foreign body is sterile. On the other hand, it 
very rarely occurs if actual suppuration has taken place in the 


we ing eye; possibly this may be due to some specific 
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organism being destroyed by the superabundant growth of 
pyogenic organisms. Itis more likely to occur from retention 
of shot, a chip of stone, glass, china, &c., than from that of a 
particle of hot steel, probably because the latter is sterile. 
Sterility of an ocular wound is usually judged by a satisfac- 
tory course of healing and the absence of suppuration. Itis by 
no means certain that all such wounds are, strictly speaking, 
sterile. The resistance of the patient’s tissues has to be taken 
into account. With the same precautions a cataract wound 
may heal readily in a healthy man, but only after prolonged 
subacute iridocyclitis in a weakly patient. In many of these 
cases there are reasons for delayed cicatrisation, such as 
incarceration of the iris, synechia of lens capsule, &c., but the 
exact mode in which they act is a matter of conjecture. 
Various theories have been brought forward to explain the 
occurrence of inflammation in the sympathising eye. It has 
been suggested that severe inflammation in one eye produces 
a tendency to ciliary irritation in the other eye by some occult 
means connected with their anatomical and physiological 
symmetry ; there is no evidence to support this conjecture. 
More probable, d priori, is the view that infection travels along 
the optic nerve vid the chiasma. On this theory one would 
anticipate neuro-retinitis in the sympathising eye as the most 
frequent manifestation of the disease, but it is extremely rare. 
The experiments supporting this theory fail to sue late it. 
The most probable theory is that there is a spe@j¢ organism, 
which has as yet escaped observation, possib cause it is so 
small as to be ultra-visible by the micro » but one which 
causes general infection through the b stream. Possibly 
it is a protozoén which is not stained y of the methods at 
present devised: evidence To m examination of the 
blood—increase in the number oftyge mononuclear lympho- 
cytes—has recently been bro forward in favour of this 
view. It may be conjecture the organism is harmless 
to other organs of the S d that it finds a suitable nidus 
only in the other ey d even then only under favour- 
able creumstances(” Fàs theory explains best the facts of 
both ordinary and““nomalous cases. When sympathetic 
ophthalmia su nes after the injured eye has long been 
shrunken it be conjectured that the organism has lain 
ERA encapsuled. The fact that in such cases the 
shrunken e is again injured or becomes spontaneously 
irritahlę and inflamed shortly before the outbreak of inflamma- 
tio e other eye lends colour to this view. Cases in which 
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the injured eye is excised and sympathetic ophthalmia is said 
to supervene many years afterwards are best explained as 
ordinary iridocyclitis—a by no means rare disease—occurring 
quite independently of the injury. 

The treatment of sympathetic ophthalmia is one of the most 
difficult problems in ophthalmology, and often demands the 
exercise of great judgment. 

It is, in the first. place, prophylactic. In every case of 
perforating wound, with or without the retention of a foreign 
body, the question of excision of the eye on account of danger 
to its fellow arises. It may be assumed as an axiom that 
sympathetic ophthalmia never occurs after the excision of an 
injured eye unless rt has already commenced at the time of opera- 
tion. Hence, early excision is a positive safeguard against the 
disease. The injury to the eye may, however, be otherwise 
trivial, so that restoration of good sight may be possible. The 
rule should be to excise any eye which is so injured that it is 
improbable that useful vision will be regained. In cases where 
this is doubtful expectant treatment may be adopted for a time. 
If the eye quiets down quickly it is unlikely to set up sympa- 
thetic. What, then, are the chief causes which keep up 
irritation ? The most important are entanglement of the iris 
or ciliary body or lens capsule in the wound, and the presence 
of a retained foreign body. Every effort must therefore be 
made to free the iris or ciliary body from the Kon by excision 
of any prolapse, followed, if necessary, by ion of anterior 
synechiæ. Upon the success of these efQNs the retention of 
the eye may depend. If they fail, is most likely to be 
the case if the lens is also wounded-<Wiary injection is certain 
to continue. 

During this expectant peri most careful watch is kept 
for “ k.p.”- If the eye An irritable, with ciliary injec- 
tion, photophobia, nei, and above all if “ k. p. 


appears, the eye shoul excised. Itis seldom wise to wait 


longer than a The nless there are undoubted signs of 
amelioration. eh rohtest sign of ciliary irritation or “ k.p.” 
in the other ey ipicates the necessity for immediate excision 
of the injure It must be remembered that children are 
more “of le than adults. Care must be taken not to 

aus Qhple conjunctivitis with ciliary irritation. 
nore difficult to decide is the treatment in those cases 
sympathetic ophthalmia has already supervened. If 
Qi is seen early, shortly after the onset of inflammation 
he sympathising eye, and if the injured or exciting eye has 
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no useful vision, this useless eye should be excised at once. 
There is no question that the excision of the exciting eye has a 
good effect upon the process in the sympathising eye if per- 
formed early. At a later stage there is no evidence to show 
that it exerts any influence at all. 

The chief difficulty arises when the exciting eye has useful 
vision and the inflammation in the sympathising eye is severe. 
If this is the condition soon after the injury it may be wise to 
excise the injured eye. If, however, a considerable time has 
elapsed since the injury, excision of the exciting eye is likely 
to have little or no influence upon the process. Moreover, in 
the end the injured eye may have better vision than the 
sympathising one, for if the iridocyclitis is severe the sympa- 
thising eye may be lost in spite of all efforts. Under these 
conditions, therefore, the injured eye should be retained. 

The treatment of the sympathetic iridocyclitis is that of 
iridocyclitis in general (vide p. 264). In addition to atropin, 
hot bathings, rest in a dark room, leeches, &c., the patient 
should be brought rapidly and thoroughly under the influence 
of mercury. Mercurial inunctions should be pushed, so that 
salivation occurs within a week, and the patient should then be 
kept on the border line of mercurialisation for a considerable 
period. Massive doses of sodium salicylate have proved 
beneficial in some cases. On the theory that the ease is a 
protozoal infection the intravenous injection of x%Nyarsan has 
been advocated : the results have been encouz&@mg. In later 
stages pilocarpin injections and the adminigtyion of iodides 
may assist in the absorption of exudates lead to improve- 
ment of vision. Perseverance in O easures, aided by 
general tonic treatment, is of the t importance. 

Recently an old procedure, t mation of a “ fixation 
abscess,” has been advocated @)? sympathetic ophthalmia 
(van Lint and Coppez). Orp,c.c. of pure oil of turpentine 
is injected subcutaneousl e) he flank. An aseptic abscess 
develops and is opene Gy e seventh day. 

Improvement of vg may occasionally be obtained by 
operation, but no Gef nterierence is to be contemplated until 
all inflammation. has subsided and the eye has been quiet for 
many weeks ¢ Gen months. In the milder cases an optical 
iridectomy Roy do good. In the worse cases, so long as there 
is perce GQ of light and moderately good projection of light, 
more rate operations, such as extraction of the lens, &c., 
EN justifiably undertaken if the other eye is blind or has 
Ñ r 


moved. 
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CHAPTER XXII 
OPERATIONS UPON THE EYEBALL 
OPERATIONS UPON THE CORNEA 


Paracentesis for hypopyon ulcer has already been described 
(vide p. 203). Paracentesis for cyclitis is performed in identi- 
cally the same manner as in the second method there described. 


OPERATIONS UPON THE [RIS 


Iridectomy, which consists in the excision of a portion of the 
iris, is performed for the following conditions :—(1) Prolapsed 
iris; (2) corneal or lenticular opacities (optical iridectomy) ; 
(3) glaucoma; (4) as a preliminary or as part of cataract 
extraction; (5) threatening ring synechia (wide p. 260) ; 
(6) ectatic corneal cicatrices ; (7) foreign bodies in or small 


. cysts or tumours of the iris. 


Tridectomy for prolapsed iris has already peg eribed (vide 
p. 205). Q 

Optical iridectomy is indicated in so ases of localised 
opacities of the cornea or lens, very eh occlusion of the 
pupil or subluxation of the lens. eye cases there must be 
proof or good reason to belie y Ri the light percipient 
structures are capable of perfgrmfig their functions. If the 
patient is old enough to have ision tested this should show 
improvement when the pypil ts dilated by a mydriatic. The 
opacities must be local and in the case of lenticular 
opacities there mu NEE d reason to assume that they are 


stationary. N 
An optical indepen should be as narrow as possible, in 


order to avoi zling and to obtain an approximation to 
stenopzic No (vision through a narrow slit, vide p. 20). It 

tend to the ciliary border. The site of election 
1 in (Fig. 231), but in the case of corneal opacities 
est region of the cornea must be chosen, unless this 
hagipens to be above, in which case the coloboma would be 


Wyeted by the lid and useless for vision. 
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Instruments required: speculum, two pairs of fixation 
forceps, bent keratome, iris forceps or iris hook, de Wecker’s 
scissors, iris repositor. General anesthesia is only necessary 
in very young or neurotic patients. 

The keratome is inserted at or just inside the apparent 
corneo-scleral margin, the blade being kept parallel to the 
plane of the iris. It is pushed on until the incision is suffi- 
ciently long. The handle is then depressed, so that the blade 
lies against the back of the cornea; the danger of pricking 
the lens with the point is thus reduced to a minimum. The 
keratome is then slowly withdrawn. The iris forceps are 
inserted closed, then opened very slightly and the iris seized 
just outside the pupillary margin: or the iris may be drawn 
out with an iris hook, which allows a narrower coloboma to be 
made. The iris is drawn out of the wound and a portion 
excised with de Wecker’s scissors. A 
slit-like coloboma is made by holding 
the scissors so that the blades are in 
the direction of a radius of the iris 
(Fig. 234). The iris is freed from the 
wound, unless already free, by the re- 
positor. Sterile atropin~ ointment. is 
introduced into the conjunctival sac, 
and the eye is bandaged. 

Iridectomy for glaucoma has for its 
object the opening up of a sufficiency 
of the angle of the anterior chamber to 
permit of efficient filtration of lymph O 
It is essential, therefore, that the cies a shall extend to 
the ciliary attachment of the iris, at it shall be broad 
at the periphery. It has already¥&beth pointed out that when 
the iris is torn away the fractu€e)dccurs at the thinnest part, 
viz., at the ciliary attachm This will generally happen 
in iridectomy for acute oma, if the attack is the first 
or early in the histor G disease. In chronic glaucoma, 


e site of election. 


however—and the s applies to an acute exacerbation 
occurring in the Goyrse of chronic or subacute glaucoma— 
the periphery € iris is firmly adherent to the corneo- 
sclera. Whey iris is torn away the fracture will be at 


the false apgle) and filtration of lymph will not be facilitated. 
The rulegwsually given as guidance to the correct performance 
of irid& omy for glaucoma are that the section shall be peri- 
Cae the coloboma wide. From the above remarks it 
W 


seen that a very peripheral section is not very important 
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in true acute glaucoma, but that it has usually been thought 
of importance in chronic glaucoma. 
| In acute glaucoma and in acute exacerbations of the chronic 
\| form a general anesthetic is required, chiefly because the high 


| tension prevents sufficient absorption of cocain to render the 
cornea—much less the iris—anæsthetic, partly also because 
the patient’s self-control has been shattered by pain and 
anxiety. In some of these cases and in iridectomy for old 
iritis (vide p. 255) iridectomy can be rendered painless by 
| supplementing instillation of cocain with subconjunctival 
iH injection of novocain. A few drops of 2 per cent. solution are 
| injected close to the limbus. It is important to wait five 
minutes before proceeding with the operation. In chronic 
glaucoma, if the tension is not very high, local anzsthesia 
may suffice. 

Instruments required: speculum (Fig. 232), two pairs of 
fixation forceps, narrow Graefe cataract knife, iris forceps, de 
Wecker’s scissors, iris repositor. Lawford’s speculum is pre- 
ferable to Lang’s for iridectomy upwards, cataract extraction, 
&c., as it interferes less with the field of operation. 


Fic. ee aOR Ng speculum for the left eye. 


The surgeon stan e the patient, using his right hand 
to make the sectio the right eye, the left hand for the left 


| soap, &c., and ‘s¥e conjunctival sac has been douched with 
boric lotion GDsaline, the speculum is inserted. The fixation 
forceps gg@eld in the left hand, the knife in the right, care 

N that the back of the knife is away from the sur- 


eye. After the ave received a final cleansing with ether 
bein 
geoiNNNt is an extremely awkward accident to introduce the 


kyNe With the back upwards.) The eye is fixed close to the 
ND 1s below, or down and in for the right eye, down and out 


E e 
RY 
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for the left ; if the latter, care must be taken not to rotate the 
globe. The knife is held with its plane parallel to the plane 
of the iris. The point is introduced at least 1 mm.—in chronic 
glaucoma 2 mm.—behind the apparent corneo-scleral margin. 
It is inserted at the point corresponding with seven minutes 
to twelve on a clock face (Fig. 233). As soon as the point is 
in the anterior chamber it will look much brighter than the 
part in the corneo-sclera ; if this is not noticeable it is probable 
that the knife is badly directed and is burrowing in the cornea. 
It is passed steadily onwards across the anterior chamber to 
a spot corresponding with seven minutes past twelve on the 
dial of a clock, where the counter-puncture is made. In 
glaucoma, especially acute glaucoma, the anterior chamber 
is very shallow, so that it may be very difficult to pass the 
knife across without catching in the iris and wounding the 
lens, a most disastrous accident. The 

deepest part of the chamber is at the aw 
periphery, and it will usually be found 

easiest to coax the point of the knife 
round the periphery, gently pushing the 
iris away with the back. 

As soon as the counter-puncture is 
made the knife is pushed on until 5 
or 6 mm. are exposed. Cutting out is 
performed by a series of small sawing 


s Fic. ws Diagram of 
movements, little pressure upwards w and coloboma 
being required with the very sharp N ẹblaucoma iridec- 


knife. It is very necessary to use thesex CQ": 
sawing movements properly, as the s aor knife fails to cut 
if it is simply pressed hard against eNe 

In this manner the section thro he corneo-sclera is kept 
at a uniform distance of 1 or 2 m@ehind the apparent corneo- 
scleral margin. Some conjungtival flap has already been cut 
at the sides, but the midd{ejot the knife blade is still under 
the conjunctiva. Th NG of the knife is then directed 
forwards and the coe ctiva cut through by one or two 
Sawing aE, 

During these mamteuvres care must be taken that the points 
of the fixation: Bens are not pressing into the globe, which is 
very likely Rove owing to the attention being concentrated 
upon RNS: ion. It may lead to subluxation or complete 
extrusidxNt the lens. 

Thaeye is now fixed with fixation forceps, just below the 
coda; by an assistant, who also draws the eye downwards. 
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This requires a little skill. If the eye is simply pulled down 
the wound will gape. It should be rather pushed down and 
back by the points of the fixation forceps. The surgeon takes 
the iris forceps in his left hand and de Wecker’s scissors in his 
right. With a sterile swab the assistant turns down the con- 
junctival flap so that it lies over the cornea, unless this has 
been done previously with the back of the knife after com- 
pletion of the section. The points of the closed forceps are 
then inserted in the wound and carried to a point half-way 
between the pupillary and ciliary margins of the iris at a point 
slightly to the right of the vertical meridian of the cornea. 
The forceps are opened slightly, and the iris gripped. The iris 
is pulled out and cut to the right side of the forceps. This 


| 


Frc. 235. 
Fra. 234, iridectomy with blades of de Wecker’s scissorq held radially. 
Fra. 235, with blades held at right angles to a jos position. 


The former method results in a narrower colobo 
able in optical irideétomy and in extraction 
iridectomy. 


stroke makes the right limb of the oboma. The -iris is 
then drawn-across towards the Q By this movement it 
is torn from its attachment for iole width of the section. 
It is then drawn a little balk owards the right, so that it 
may not be jammed into tKOleft angle of the incision. The 
freed part is then cut o a second snip of the scissors. This 
stroke makes the left of the coloboma. 

The iris reposit Wén taken by the surgeon, the eye still 
being fixed as > The tip of the repositor is introduced 
into the wow{d pnd insinuated between the cornea and the 
iris on ong gde. By a radially directed movement the iris is 
smoothe towards the centre of the pupil so that if the 
edge o. coloboma is caught in the angle of the wound it 
wi NSS eed. The same manceuvre is repeated on the other 

det the wound. This part of the operation is very important, 
gh may be very difficult. Only when the edge of the pupil 


N in its natural position and looks circular but for the small 


ich as is prefer- 
ile cataract with 
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defect in the upper part is the surgeon convinced that the 
pillars of the coloboma are free from entanglement in the 
wound. The conjunctival flap is then turned back over the 
wound with the iris repositor, care 

being taken that. it is not folded upon 

itself. The assistant removes the 

fixation forceps. Any blood clot is 

carefully removed with forceps or a 

swab. The surgeon lifts the speculum 

away from the eye, at the same time 

Fic. 236.—Drawing up of Seizing the upper lashes in the middle 
the iris after extraction of the lid. Removing the speculum, 
of cataract with incar- he lifts the upper lid over the wound 

ceration of the pillars of - . 

PE hear in such a manner as to prevent the lid 

from displacing the conjunctival flap. 

Both eyes are bandaged. The unoperated eye may be 
uncovered after two days. 

The chief complications which may arise during the opera- 
tion are hæmorrhage into the anterior chamber (not usually 
serious, but inconvenient); wound of the lens (often not dis- 
covered until opacity develops) ; severe intraocular hæmor- 
rhage, leading sometimes to extrusion of the lens, vitreous, and 
even retina. 

It may be mentioned that some surgeons use « ratome 
in this operation. Some also cut off the iris ya e snip 
of the scissors, the blades being directed at righ es to the 
direction of the forceps (Fig. 235). It is ge imagine 
how this can produce an absolutely C 
peripheral coloboma. 

The after-treatment consists in ay 7 N 
plete rest in bed. The eye is on d 


once daily ; neither mydriatic nog-yMotic 


is instilled unless ete ASU Super- 
vene. 


The chief T N ing after 
n of 


the operation are ext the lens Pe yey en eee 

(due to too large a )sinjury, to thetes ao tnda in a 

eye by the patient ally during sleep) sclerotomy. 

(vide p. 467), s intraocular hæmor- 

rhage, &c. wO in re-formation of the anterior chamber for 

several d y happen ; though undesirable, it may lead 

to no il S The wound may bulge, with or without 

prolaps iris or incarceration of the angles of the coloboma 
Ound, A cystoid cicatrix may result, not altogether 

29 
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undesirable from the point of view of filtration in chronic 
glaucoma, but liable to arouse iridocyclitis or permit infection 
and panophthalmitis. Bulging of the wound may be due to 
partial subluxation of the lens, which may necessitate extraction 
under grave technical difficulties. Wound of the lens during 
the operation leads to traumatic cataract, also demanding 
extraction. 

Iridotomy is section of the iris without excision of any 
portion. It is employed for making a new pupil when the 
normal pupil is closed or has been drawn up to the wound of a 
faulty cataract extraction with incarceration of the pillars of 
the coloboma (Fig. 236). In such a case it is usually done as 
follows. A keratome incision 3 or 4 mm. long is made near the 
periphery of the cornea at the most suitable part, usually 
the temporal side. The direction of the section should corre- 
spond with the position of the proposed puncture in the iris, 
i.e. it will be approximately radial. This facilitates the 
opening and shutting of the iris scissors, and minimises the 
bruising of the lips of the wound. The closed blades, one of 
which is pointed, of de Wecker’s scissors are passed into the 
anterior chamber. The pointed blade is forced through the 
iris and passed on horizontally. The blades are then closed, 
a horizontal slit being made in the iris. This cuts across the 
stretched fibres, which retract, leaving an oval artificial pupil. 

Iridotomy may also be performed by ane movements 
with Ziegler’s sickle-knife (Fig. 247). 

Sometimes the iris can be hooked out 
incision by means of an iris hook, and a pi 
a good pupil, but is of course strictl 

The results of iridotomy f 
disappointing. 

Iridotomy may be a necespay preliminary to iridectomy in 
cases of bombé iris. It is %Hen usually done by passing a 


Graefe knife across tha@pterior chamber, puncturing and 
rg 


ugh a keratome 
cut off. This gives 
king an iridectomy. 
ificial pupil are often 


counter-puncturing ornea and iris. The iridectomy is 
done before the pu es become closed with exudate, which 
usually soon ocgaG) 
Division of Muprior Synechie is a form of iridotomy. The 
operation ig Gap technical to be described in detail here. 
N 
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S OPERATIONS UPON THE SCLEROTIC 


Ra Sclerotomy is performed by some 
ye) eons instead of iridectomy for certain cases of glaucoma. 
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It is more frequently indicated after iridectomy has been 
performed and has failed permanently to relieve the increased 
tension. It may also be done in buphthalmia. The section 
is commenced in exactly the same manner as in iridectomy for 
glaucoma, though if an iridectomy has already been done it 
may be advisable to choose some other part of the corneal 
limbus. The counter-puncture is made in the same manner, 
but instead of cutting completely out a bridge of sclera is left 
(Fig. 237). If the iris presents in either wound it is replaced 
with the repositor ; no part of the iris is excised. 

The object of the operation is to open up the filtration angle. 
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Det 6.25. S.— Fie.239.— Fie. YN Fie. 241 .— 
Beer’s discis- Discission Bo 6 n’s Saunders’s 
sion needle, needle with d B cission discission 
with lance- sickle-shaped & te, with needle, with 
shaped edge. stop. long cutting 
point. Q edge. 


The section must therefar s peripheral as is consistent 
with the safety of the cNiry body. 


Posterior Sclerotor O employed by some surgeons as a 
preliminary to At a for glaucoma. It is especially 
indicated as a tepG@prary measure for relieving pressure while 


preparations a ing made for the iridectomy. It has the 
advantage efhCsusing the anterior chamber to become deeper, 
so that ubsequent operation is facilitated. Posterior 


the , the site of operation being chosen according to the 


3 20---2 


ck. is also indicated in cases of early detachment of 
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situation of the detachment. In this case it is essential that 
the retina should be perforated. The operation is sometimes 
used for extraction of a foreign body in the vitreous with the 
small magnet (vide p. 436). 

The operation as performed for detachment of the retina has 
already been described (vide p. 363). When performed as a 


N 
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FULLSIZE - 
Fig. 242.— Fie. 243.— 


Lang’s knife. \ Trephine. Elliot’s disc forceps. 


ucoma iridectomy the wound should pass 
a between the external and inferior recti. 


Fig. 244.— 


| preliminary t 
through the sé 
Sclerec .—Anterior Sclerectomy is the name given to 
' various ations for chronic glaucoma in which a fragment of 
the stiOtic is excised. Removal by scissors, as in Lagrange’s 
op Xin, is now almost entirely replaced by trephining. 
Trephining was first used for glaucoma by Argyll Robertson 
hi 6), and reintroduced in 1909 by Freeland Fergus and | 
| 
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R. H. Elliot. The details of the modern method have been 
elaborated chiefly by Elliot. The operation is indicated in 
chronic glaucoma and infantile glaucoma, and has been recom- 
mended in some forms of secondary glaucoma, e.g., that 
following cataract extraction, anterior staphyloma, &c. 
Instruments required; speculum (Fig. 232), two pairs of 
fixation forceps (ordinary and claw), tenotomy scissors, iris 
repositor, Lang’s knife (Fig. 242), trephine (Fig. 243), straight 
iris forceps or Elliot’s disc forceps (Fig. 244), de Wecker’s 
scissors, needles, and needle-holder. The eye having been 
cocained and a drop of adrenalin instilled, the conjunctival 
sac having been douched, the speculum is inserted. The 
patient is told to look towards his feet, and the conjunctiva is 
seized with ordinary fixation forceps 8 or 9 mm. above the 
cornea. A large conjunctival flap is made, almost concentric 
with the margin of the cornea (Fig. 245): the lower ends of 
the wound should be well away from the limbus, otherwise 
filtration is likely to be impeded owing to cicatricial tissue. 
The flap is dissected down to the upper part of the corneal 
margin and turned down over the cornea. 
It is kept stretched in this position with 
the iris repositor laid horizontally upon it 
or with the closed fixation forceps. The 
subconjunctival tissue is divided With the 
Lang’s knife, the utmost careWn¥ taken 


Vr" | to avoid button-holing flap. The 
~~ edge of the cornea is thu arly defined, 

Fra. 245. and the dissection 1 tried into the 

| cornea so that the ficial lamelle are 
dissected up with the flap for 1—2 he trephine is then 


applied, so that half the aperture Kes on the cornea, the other 
half on the sclera. The corneo-sc@all disc is cut by a few rota- 
tory movements. When the Qyerior chamber is entered the 
patient experiences some am, aqueous escapes, and the 
pupil is displaced upwa 3.“ The trephine is removed, a 
knuckle of iris protrudgsyydm the wound and the disc is forced 
s attached by a small hinge. By 


out. It usually Gay 

tilting the trephipe stightly forwards, so that the corneal side 
of the disc is Sn Orather more deeply than the scleral, it is 
generally petal to insure that the hinge shall be on the 
scleral NS ris and disc are seized with fine iris forceps or 
Elhiot’s forceps, and both are cut off with de Wecker’s 
A he iridectomy is usually only a peripheral button- 


hol 
ed 


ring these manceuvres the assistant must keep the 


go 
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flap well stretched downwards so as to avoid it also being 
button-holed—a rather serious accident. The flap is then 
replaced and is fixed at the summit by a single suture. The 
flap is smoothed down, the speculum removed, and the lid 
lifted over the wound by means of the lashes. 

There is a great tendency for iritis to develop immediately 
after trephining. Hence atropin should always be used on the 
following day and for several days afterwards. 

The chief complications at the operation are making the 
trephine hole too peripheral, often with consequent escape of 
vitreous and incarceration of the ciliary processes; button- 
holing the flap either with the trephine or de Wecker’s scissors ; 
escape of the corneo-scleral disc into the anterior chamber ; 
and non-presentation of iris in the wound. The last com- 
plication is usually due to slow escape of aqueous owing to the 
trephine being blunt. 

Subsequent complicationsare iritis, detachment of the choroid 
(vide p. 333), blockage of the wound with iris, ciliary body, lens 
or vitreous, failure of filtration from dense cicatrisation, &c. 

Anterior sclerectomy may be done with punch forceps. 
This instrument and the technique of the operation have been 
much improved of late by Holth. 

Posterior Sclerectomy with the trephine has been employed 
instead of posterior sclerotomy in N the retina. 


OPERATIONS UPON THE L 
Discission or Needling of the int ns should rarely be 
performed after fifteen years of a XS may be employed up 
to thirty or even thirty-five, ngen of the lens is then 
likely to give trouble. It is ated in most cases of dense 
lamellar cataract, some c of congenital cataract, and 


some cases of high my Dis- 
cission is used at wae ‘for the 
division of oe ary cata- 


ract (after- =e 
Nesdline of ft lens in young | 


patients a equires a general 

oe oe Circ it is quite pain- 

less ung 5 Q cain. ; The pupil must Fra. 246.—Diagram of discis- 
be ilated with atropin. Men with one aae 


‘uments required : speculum 
aor 232), fixation forceps, cataract needle (Figs. 238-241). 
fer a Ma with a fairly long cutting edge. If the lenti- 
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cular opacity is scarcely visible in diffuse daylight, it is best 
to perform the operation in a darkened room with oblique 
illumination. The surgeon stands above the patient. The 
conjunctival sac having been douched, and the speculum in- 
serted, the eye-is fixed down and in (right eye) with fixation 
forceps held in the left hand. The needle is introduced just 
outside the limbus (Fig. 246), t.e., through the conjunctiva 
and sclero-cornea, in a plane parallel to that of the iris, 
at a point just above the horizontal meridian of the cornea. 
It is carried through the anterior chamber until the point 
reaches the lower part of the pupil. The handle is then 
slightly raised, so that the point just perforates the lens 
capsule. The handle is then moved so that it and the 
point move through arcs of circles which have their centre at 
the spot where the shaft is engaged in the 
corneo-sclera. Having thus made a curved, 
more or less vertical incision in the capsule, a 
second incision is made at right angles to it. 
This is done by very slightly withdrawing the 
needle so as to disengage it. It is then passed 
farther on towards the left side of the pupil. 
The handle is again slightly raised, and at the 
same time rotated, so that the cutting edge 
is brought in contact with the caps As the 
incision is 
ion. When 
this is sufficiently large the h is depressed. 
The handle is rotated so h@ the plane of the 
blade faces upwards, an needle is quickly 
Bd Gs a 7 withdrawn from the S) By withdrawing it 
gler’s i 
knife. quickly no alse on be lost. If much 
aqueous is lost, a@trior synechia may result. 
Sterile atropin ointment is gzoduced into the conjunctival 
sac, and both eyes are bandayeéd. 

The most importanti bout after-treatment is keeping 
the pupil well np hich is done by atropin ointment 
three or four tim€s x’ day. There is always some ciliary 
reaction. The gmotnt of swelling of the lens fibres depends 
upon the sing ote incisions in the capsule, but also varies 
with differ enses. The reaction is often very slight in 
cases So congenital cataract; in these cases the iris 
EN ponds at all to atropin. Ifitis particularly desired 
to axdid the necessity of a subsequent curette evacuation the 
tn s should be quite small in the first operation. If it 


| 
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is intended to perform a curette evacuation (vide p. 457) the 
incisions may be as large as possible, and the needle may even 
be introduced moderately deeply into the lens and the fibres 
broken up. In these cases, and occasionally when it is not 
anticipated, there is great swelling of the lens; the anterior 
chamber becomes filled with flocculent masses; there is 
intense ciliary injection accompanied by raised tension and 
pain. The tension sometimes subsides in a few hours with 
leeching, but if not must be relieved at once, or the sight will 
be seriously damaged by secondary glaucoma. A curette 
evacuation is then done (vide p. 457). In cases in which no 
curette evacuation is performed a second and third needling 
will usually be necessary before a clear opening is obtained. 
Intervals of several weeks or even months may elapse until 
the absorption set up by the previous operation is complete. 
The final needling will be of the type of a discission for secon- 
dary cataract. 

Since time is of little importance in the case of children 


NR, needles 


Fia. 248.—Diagram of discission with two needl 
have been inserted, but not yet d. 


compared with safety to the eye, I er to avoid curette 
evacuation in these cases if possWISN Simple needling causes 
little reaction, and septic infegtiwn/is very rare if a subcon- 
junctival puncture is made, agapeommended above. Excessive 
swelling of the lens and cugete evacuation cause much more 
disturbance, and the ris ‘Grepsis are greater, for the swollen 
lens substance is an eget culture medium. 

Discission of Kery Cataract (after-cataract) is 'per- 
formed in exact oO same manner, as discission of the soft 
lens if the afterXezfaract is not too dense to be divided by a 
single mending ome surgeons advise needling every case of 


senile extra@ion as soon as the eye has quieted down, t.e., in a 
fortni three weeks: the capsule is then soft and easily 
divi f there has been iritis or iridocyclitis needling is 


contramdicated until all signs of inflammation have passed off ; 
O a careful search for “ k.p.” must be made in every case. 


O 
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If the capsule is dense and thickened a Ziegler’s knife may 
be used (Fig. 247), or two needles may be employed. By the 
latter method no undue strain is thrown upon the ciliary 
body, and the membrane is prevented from tearing away 
from the ciliary body instead of being torn in the centre. 
The same instruments are required together with an extra 
needle. The needles may be “stop” needles, though this 
should not be necessary. The eye is fixed by an assistant. 
The needles are introduced with the flat surfaces upwards 
through the cornea at opposite sides of it in the horizontal 
meridian, 3 or 4mm. internal to the apparent margin (Fig. 248). 
They are then rotated through a right angle, so that the 
cutting edges are applied to the membrane. They are passed 
through the centre of the membrane close to each other. 
The handles are then simultaneously raised, so that each 
needle rotates around the spot on the shaft which is engaged 
in the cornea. In this manner the points are drawn apart, and 
the membrane is cut. A further attempt may be made to tear 
it in the direction at right angles. The needles are rotated so 
that the flat surfaces are again upwards, and are withdrawn 
quickly so that aqueous may not be lost. Atropin is instilled, 
and the eye is bandaged. There is seldom much reaction, 
unless the previous operation has been faulty ; in such cases 
the additional irritation may precipitate an attack of sympa- 
thetic ophthalmia. 

When the membrane is very dense it is often to divide 
it with scissors, as in iridotomy (vide p. oe ` or the very 
ingenious canula-scissors may be e They were 
invented many years ago, but fell into ee owing to the 
loss of eyes from sepsis. They shoul ept in alcohol when 
not in use. A small peripheral mi e with a broad needle 
is first made, and through oS the canula-scissors are 
introduced. 

It may be mentioned nod needling operations are by 

no means so simple as ppear in the hands of an ex- 
perienced operator. © movement of the needle must 
be made round te Spot where the shaft penetrates the 
globe. 
Curette Eva flon or Linear Extraction is the operation 
whereby af O iscission, whether accidental (traumatic 
cataract) Qentiona the softened lens matter is let out of 
the ante hamber 

Instgyments required: speculum (Fig. 232), fixation for- 
cepS he t keratome, curette (Fig. 250), iris repositor. Local 
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anesthesia suffices, except in the case of children or unruly 
patients. 

The pupil must be fully dilated with atropin. The position 
of the section is of little importance ; some surgeons place it 
above, where it is under the upper lid, others below. The 
surgeon stands accordingly either above or at the side of the 
patient. 

The conjunctival sac having been douched and the speculum 
inserted, the eye is fixed with fixation forceps. The keratome 
is passed through the cornea, 1 mm. internal to the apparent 
margin (cf. wound in Fig. 231), with the blade parallel to the 
plane of the iris. It is pushed on until the incision is about 
5 mm. long. The point may be dipped so as to pass into the 
lens without disadvantage, and the incision may be increased 
as the keratome is being slowly withdrawn by extending each 
angle, using the two edges of the keratome like knives. The 
tip of the curette is then gently insinuated just within the 
edges of the wound, not quite into the anterior chamber. 
Slight pressure is exerted upon the peripheral lip, and the soft 
lens matter travels along the groove of the curette. No 
attempt should be made to remove the whole of the lens 
matter, on account of danger of rupture of the suspensory 
ligament and escape of vitreous. The remnants of lens 
matter will be absorbed. There is no probabikity of the iris 
prolapsing or becoming incarcerated in t ie if it is 
properly dilated, but the repositor should t hand in case 
this accident occur. Sterilised agatha ment is inserted, 
and both eyes are bandaged. 

Usually the ciliary irritation i atly benefited by the 
operation. The greatest care e exercised as to surgical 
cleanliness, for most of the aagi s from infection in treating 
soft cataract occur, not ie needling, but from curette 
evacuation. Anterior syrgchia of iris or capsule, iridocyclitis, 
or sympathetic ophth may occur, but are happily rare. 

Some surgeons e oft cataracts by the linear method 
without previous Nion. This mode of treatment is not 


advocated C) 

Extraction O&senile cataract and of lenses containing a hard 
nucleus n e performed with or without iridectomy. The 
latter me&{od should seldom be adopted. The iridectomy is 
perte by some surgeons six weeks or more before extrac- 

d 


tioN vise this method only in cases of immature cataract 


Wie p. 300), and in cases where it is necessary to operate, 


ugh ee is some doubt as to the sterility of the con- 
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junctiva, &c., in spite of thorough preliminary treatment. 
Infection is likely to be more under control after iridectomy 
than after extraction, and the behaviour of the eye in the 
first operation is a guide to its probable behaviour after 
extraction. 

In every case of cataract, before operating, the condition 
of the patient’s conjunctiva and lacrymal apparatus is 
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Fie. 249.—Graefe cataract xO 250. — Cys- 
knife. A slightly broader totome (Moor- 


knife is used in cataract S fields e 


extraction than in glaucoma and curette. 


iridectomy; it has the ad- (These should 
vantage of being less resi- > not be at the 
lient. The knives used for two ends of the 
glaucoma iridectomy same instru- 
generally re-ground igh ment.) 


knives N 
thoroughly S If there is any regurgitation of 


tears, mucus on pressure over the lacrymal sac, the 


condition mus B cured (vide p. 609) before operation. If 
there is any, satin it must be treated and cured, as 
shown N absence of pathogenic organisms on bacterio- 


EN È. mation. Some of these cases are very troublesome 
ie ore in case of doubt, the patency of the nasal duct 
e demonstrated by syringing. 
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The usual preparation of the patient—bath, purgative, and 
so on—is made as for any major operation. The lids are 
cleansed with ether soap on the previous night. 

Cataract Extraction with Iridectomyf(“ Combined Extrac- 
tion ”).—Local anæsthesia suf- 
fices, unless the patient has lack 
of self-control. Sterile 2 per cent. 
solution of cocain is instilled into 
the eye three times at intervals of 
five minutes, the eyelids being 
kept closed between the applica- 
tions of the drops. At the last 
instillation a drop is also instilled 
into the other eye. This is neces- 
sary, since, if fluid happens to 
drop into this eye during the 
operation, the patient is liable 
to squeeze the lids together re- 
flexly, unless the eye is cocained : 
moreover, it helps the patient 
to keep both eyes open, dimi- 
nishing the risk of winking. With 
nervous patients the dangers due 
to screwing up the lids can be 
minimised by producing paralysis 
of the orbicularis muscle. Novo- 
cain solution (2 per cent.) is in- 
jected subcutaneously at a point 
one inch from the outer canthus 
and at a slightly lower level. I O) 
this manner the muscle is almgst4 
completely paralysed by CAN 
the fibres of the facial \ 
though the inner par 
escapes. If more c 


lysis is desired th iscle itself Bra, 281 Mounoit h angali 
should þe mje ash ; iris scissors. 
A drop of adrewalin solution (1 


in 1,000) maith advantage be put into the eye to be operated 
upon. Ke) Surgeon stands over the patient, making the 
sectio With his right hand on the right eye, and with his left 
han the left eye. (Some surgeons stand below and, at the 


for the left eye, and cut away from themselves, using the 
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Instruments required: speculum (Fig. 232), two pairs of 
fixation forceps, Graefe cataract knife (Fig. 249), bent iris 
forceps, de Wecker’s scissors, cystotome (Fig. 250), curette 
(Fig. 250), iris repositor [probe-pointed bent scissors (Maunoir’s) 
(Fig. 251), lens spoon (Fig. 252)]. The instruments in brackets 
are not required for uncomplicated extraction, but must 
always be ready. 

The following description applies to operation upon the 
right eye. 

The conjunctival sac having been douched and the speculum 

inserted, the patient is told to look towards his 
„—~ feet and a little outwards, and the eye is fixed with 
@ fixation forceps applied just outside the limbus 
directly downwards or preferably down and in 
below the horizontal meridian of the cornea. The 
point of the Graefe knife is inserted in the apparent 
corneo-scleral margin at a point corresponding 
with ten or twelve minutes to twelve on the dial 
of a clock (Fig. 253). It is passed across the 
anterior chamber to the corresponding spot on the 
opposite side, ten or twelve minutes past twelve 
| respectively. The knife is made to cut out in 
| exactly the same manner as in iridectomy for 


|) glaucoma (q.v.), but following the per asin 


|| margin. A conjunctival flap should de as in 


that operation, but it will be org? the sides, 


since the section is farther forwafNs- It may be 
made slightly broader above rying the con- 
junctival incision a little up after the corneo- 
Al sclera has been divided turning the knife to 
Fra j 3 Sa cut directly forwards. g onjunctival flap is then 
Critchett’s turned down over th nea by means of the back 


lens spoon. of the knife. 
The fixation s are then removed. If the 
patient is unsteady, th anded over to an assistant, who 


applies them below th AN ea and maintains fixation. If the 
patient is submissi O 1s simply told to keep looking towards 
his feet all the ti He is warned that he may feel a little 
pain during ASA stage, but that he must keep still, or the 
operation maybe unsuccessful. 
The ių @Pxrceps are taken in the left hand and the de 
coe in the right (irrespective of the eye which 


Wecke 
is E erated upon). The closed points of the forceps are 


in at the centre of the wound and passed straight 


g 
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downwards to just above the pupillary margin of the iris. 
The blades are opened slightly and the iris seized and drawn 
out of the wound. The piece of iris grasped is cut off with one 
snip of the de Wecker’s scissors, the blades of which are held 
radially to the iris, t.e., with the points directed upwards 
(Fig. 234). 

The iris repositor is now taken and the iris replaced as in the 
operation for iridectomy (q.v.). Particular care is taken to 
free it from the angles of the wound, usually an easy task at 
this stage owing to the support afforded by the lens and the 
smoothness of the surface of the capsule. 

The patient still looking towards his feet, the cystotome 
is introduced with the cutting edge directed towards the left 
and slightly upwards. It is passed on until the point is near 


Fic. 253.—Diagram of Fre. 254.—Riagram of 
wound in extraction of colobom cataract 
senile cataract. extrac th iridec- 


tom 

the lowest part of the pupillary nar cutting edge 
is then directed backwards, the hands. $ slightly raised, and 
the lens capsule is incised verji Oy as the instrument is 

slowly withdrawn. CS 
The cystotome is then t in the left hand, and the 
curette in the right. The back of the curette is placed hori- 
zontally upon the lower p&p of the cornea (from about twenty 
minutes to twelve t ut twenty minutes past twelve). 
Gentle but firm pr is made upon the cornea in a direc- 
tion backwards an@}Nghtly upwards. This causes the nucleus 
Ce pitted so that the upper edge appears pre- 
ound. The lens nucleus is coaxed out of the 
eating the pressure with the curette, but more 
an upward direction. Meanwhile the lens may 
helped out by the cystotome in the left hand. As 
the diameter of the nucleus has passed through the 
nd, pressure upon the cornea is immediately relaxed. 


+ 
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The nucleus is directed down over the cornea into the 
curette. 

If there is much clear soft lens matter, this is coaxed out 
of the wound by gently repeating the stroking movements 
with the curette on the cornea. Too much pressure must 
not be exerted. Any soft matter protruding from the wound 
is removed with the curette. 

The iris repositor is now again used to free the iris from the 
angles of the wound. If the iris has been carefully replaced 
after the iridectomy, as recommended above, little trouble 
will probably be experienced at this stage. If this step has 
been omitted it is likely that the nucleus may have jammed 
the iris into the angles of the wound during its expulsion and 
there may be great difficulty in freeing it. In addition, the 
repositor is swept over the whole line of the wound, so as to 
push back into the anterior chamber any tags of capsule 


Fig. 255.—Diagram of Moorfield’s cataract bandage. The semicircular 
opening is for the bridge of the nose. The upper and lower tapes are 
passed above and below the ears. The long single tapes pass behind 
the head and are brought forward and tied over a pad of wookplaced 
at the upper part of the bandage over the forehead. SS 


which may be presenting. These are so trang t as to be 
invisible, and it is extremely important ie. y should not 


become incarcerated in the wound. N 

The conjunctival flap is then turn 
position by the repositor, care b, Go 
doubled up. 

The removal of the speculumQnd closure of the lids are 
carried out as in iridectomy . Both eyes are bandaged. 
and the patient is put to ithout altering his recumbent 
posture. It is a good o operate with the patient upon 
a suitable bed, so t unnecessary to move him. 

The dressings shdylg consist of two large round pads of 
sterilised gauze, oyered by similar pads of sterilised cotton 
wool. They agaXtépt in position firmly, but without undue 


pressure, SN taract bandage. Of the many types of the 


into its natural 
aken that it is not 


latter t rfield’s pattern (Fig. 255) is probably the best. 
(Fig. 


O 


4) should be placed over the dressing. 


With $ or unruly patients a wire or “ cartella ” shield 
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Remarks upon the Operation.—The size of the section depends 
upon the probable size of the nucleus of the lens. It must be 
remembered that the cortex is soft and broken up ; the width 
of the incision must be slightly larger than the diameter of 
the nucleus. In black cataract the whole lens is sclerosed, so 
that a very large section must be made; in these cases it 
should involve half the circumference of the cornea. More 
harm is done by brushing the edge of the wound than by 
having a wound which is unnecessarily large. If the nucleus 
does not come forward through the wound with moderate 
pressure of the curette it is probably because the section is too 
small. The wound should then be enlarged with the probe- 
pointed bent scissors (Fig. 251). The probe-point of one blade 
is inserted between the iris and cornea at one angle of the 
wound, which is then extended 
by a single snip. The same 
manceuvre may be repeated at 
the other angle. 

In making the section the 
aqueous may escape prematurely, 
so that the iris floats up in front 
of the knife. If this happens the 
section must be completed in the 
usual manner, though the iris is 
wounded, either a hole or a 
complete coloboma being cut mn oze PE 7 
out Sof it. Cutting the iris ah PAS Nie hay mpc 
causes pain and is likely to make & 
the patient flinch, screw up the e Q completely lose self- 
control. Moreover, the colobope enerally irregular. The 
accident is usually due to hesi akon ih pushing the Graefe knife 
steadily forward or to pressupg\_often unconscious—exerted on 
the eye by the fixation forceps? It is least likely to occur if the 


mencement of the secs pre all part of a single steady forward 
sweep of the EEN e handle of the knife being depressed 
directly the çoèr-puncture is made. In this manner 
the broad nak bt the blade is brought over the iris as 
quickly as @gssible. There should, however, be no haste, 
every m ent being made with deliberation but not too 
slowly. 

BWProple sometimes have very rigid sclerosis. In these 

eSthe cornea collapses and becomes saucer-shaped. This 


passage of the knife eos the anterior chamber and the com- 


c 
SY no consequence and requires no special treatment. 
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Sometimes a bubble of air enters the anterior chamber. 
This also is of no consequence, as it soon becomes absorbed. 

The iris is more easily cut off by holding the de Wecker’s 
scissors at right angles to the direction of the forceps, i.e., 
horizontally (Fig. 235). This makes a larger coloboma, which 
is unnecessary and has some disadvantages. 

Hemorrhage may occur into the anterior chamber. The 
blood is derived from the conjunctival flap or from an hyper- 
emic iris. An attempt may be made to drive it out of the 
wound by stroking the cornea upwards with a spatula, but 
too much time should not be devoted to this endeavour. If 
it fails the capsulotomy must be done with great care to avoid 
catching the iris. 

The capsule is divided in all sorts of different directions by 
different operators. Probably the most satisfactory is a cir- 
cumferential incision just inside and parallel with the wound. 
It is less easy to do than the method recommended. The 
other methods have no advantage. Some surgeons remove 
the anterior capsule by capsule forceps (Fig. 129), which has 
very decided advantages, but has also its own special dangers. 

The most serious accident which may occur during extrac- 
tion is prolapse of vitreous at an early stage. It may be due 
to inherent weakness of the suspensory ligament, which gives 
way while the section is being made or the Toate done. 
This cause is most likely to be present in rae er racts. 
In such cases it is a good plan to discard a lum, an 
assistant holding the lids apart and raised Sra t e er means 
of a pair of Desmarres’ or similar lid-r More com- 
monly loss of vitreous is due to undue 2 on the eye by 
the fixation forceps. In a ll their attention 
on the section beginners often allo left hand to dig the 
fixation forceps into the globe. SO KI attention must there- 
fore be devoted to the avoida oie this mistake, which has 


also the lesser disadvantage orcing out the aqueous and 


patient to flinch. TE Section must be completed, however, 
in the usual manner.“fiscape of vitreous may also be due to 
pressure with thta@rette in the attempt to expel the lens. 
The oe {ich great pressure is probably owing to the 
wound ae small or to the capsulotomy having been 


allowing the iris to float RO nt of the knife. Should this 
occur the iris will ieee pain caused, often leading the 


inefficien: rformed. The former contingency has already 

been deAlt ‘with. The latter is overcome by more careful 

Tepetagly of the capsulotomy. If pressure with the curette 
30 
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causes the vitreous to appear without any sign of the engage- 
ment of the edge of the lens in the wound resort must be made 
at once to scoop extraction. Hence the importance of having 
the spoon always in readiness in every case of extraction. 
The spoon is passed directly backwards into the vitreous so as 
to make certain that it passes behind the lens. It is then 
rotated forwards so that the lens is caught between the spoon 
and the back of the cornea. The lens is kept pressed up 
against the cornea and is removed by a rapid further rotation of 
the spoon. Some vitreous is certain to be lost, but it is impera- 
tive that the lens should be delivered, or the eye will almost 
inevitably be lost. The eye is dressed at once in these cases 
without any endeavour being made to replace the iris, as any 
such manceuvre is likely to lead to further loss of vitreous. 
In spontaneous rupture of the suspensory ligament and in 
other cases badly managed the lens may sink back into the 
vitreous. In such cases it is usually futile to attempt to 
remove it. The eye should be dressed at once, and if the lens 
floats up into the pupillary area at a later date a. further 
attempt may be made to remove it. 

Prolapse of the vitreous after delivery of the lens is less 
serious, though it increases the tendency to cyclitis, with 
opacities in the media, and may be followed by detachment 
of the retina. If much vitreous is lost the\iris is always 
gradually drawn upwards, so that in course ks or months 
the pupil is much displaced and the lo part of the iris 
stretched (Fig. 236). This conditiongg’y also occur from 
incarceration of the pillars of the @boma in the wound. 
It may be necessary to do an irido or some such operation 
to make an artificial pupil so t sion may be restored. 

When the cataract is imm@ture some of the soft lens cortex 
remains in the eye, so inat > pup is not black but contains 
greyish masses. Much gf the retained lens substance can be 
removed by stroking cornea upwards with the spatula, 
repeating the moy used for delivering the lens, but with 
less pressure. Ig isually impossible to remove it entirely 
in this mann¢ff. it is left in the eye it gradually becomes 
absorbed, byt“ has the disadvantages of tending to irritate 
the eye ause slight iridocyclitis, and of leading to the 
format) f a denser after-cataract. Some surgeons irrigate 
thexagserior chamber with normal saline solution. This 

N gets rid of the lens substance, but in my experience 


very liable to set up a mild iridocyclitis, in spite of the 
ctest antiseptic precautions. Irrigation may be per- 


+ 
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formed with an undine to the nozzle of which an india-rubber 
tube is attached, having a flattened canula at the other end. 
The tip of the canula should be introduced just inside the 
lips of the wound, and the undine should not be held too high, 
only a gentle stream of fluid being used. I use the irrigator 
only in exceptional cases. 

After-treatment.—There is usually some aching and smarting 
in the eye as soon as the effects of the cocain wear off. It 
lasts for four or five hours : hence it is best to operate in the 
morning so that the patient may have a good night’s rest. If 
the pain interferes with sleep a dose of aspirin will usually 
relieve it, or a mild bromide draught may be given. 

The patient lies quietly upon his back. He is directed to 
avoid all straining. A sneeze may be inhibited by pressure 
with the finger on the upper lip close to the septum of the 
nose. All patients should have their hands loosely tied to 
the bed at night, so that they are unable to touch the eyes. 
Many eyes are lost from neglect of this precaution, for patients 
often knock or rub their eyes when they are half asleep. 

The food must be fluid during the first few days ; no 
aperient is given for three or four days. 

On the day following the operation the bandage is removed, 
the lids are bathed with warm boric lotion, gently separated, 
and a drop of sterile 1 per cent. atropin solution JAstilled. 
The wound may be inspected, but should not bxs urbed 
more than is absolutely necessary. 

On the second day it is examined more thoughly. The 
cornea should be bright and the pupil rougo well dilated. 
Faint greyness in the cornea above (yte opacity, vide 
p. 239) need cause no alarm. TAS, rop of atropin is 
instilled. If the pupil is not vI ated on the third day 
there is probably some trace of ir’ and the atropin should 
be instilled more frequently, er may be advisable to resort 
to hot bathings. Inmost ca ere is no iritis, and after a 
transient ciliary injectio y eye quiets down, so that it- is 
almost free from injecti N a week or ten days. 

On the fourth or ENay the unoperated eye may be left 
unbandaged. If bothyes are kept bandaged too long old 
people often bape delirious. On the slightest sign of 
wandering in sy@§ch the unoperated eye should be uncovered 
at once. SS ts eye is blind or has very defective vision 
the dressi Mould be taken off the operated eye, and dark 
Mi oggles worn during the daytime. 


It e to keep healthy patients in bed for a week. Most 
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cataract patients, however, are old, and extremely liable 
to hypostatic congestion of the lungs. Such patients should 
be propped up in bed on the third or fourth day, and allowed 
to sit up out of bed soon after. A light dressing is kept on for 
ten days or a fortnight ; afterwards smoked glasses are worn 
until cataract glasses can be ordered, t.e., in about six weeks. 
It is very important that smoked glasses should be worn 
continually, otherwise the patient is quite likely to develop 
red vision or erythropsia (q.v.). 

Cataract Extraction without Iridectomy (“ Simple Extrac- 
tion ”).—Many surgeons advocate extraction of cataract 
without iridectomy in suitable cases, but opinion differs 
much as to the criteria of suitability for this operation. It is 
performed in the same manner as the combined operation, 
except that the iridectomy is omitted. The lens is delivered 
through the pupil. 

Comparing the two operations, it may be succinctly stated 
that the chief advantages of simple extraction are : Simplicity 
of the operation, including especially minimum of mutilation, 
of instruments required, and of instruments introduced into 
the interior of the eye ; optical advantages of a round pupil 
—minimal dazzling, best visual acuity, and best field ; cos- 
metic advantage of a round pupil; ease of ee see of the 
iris ; minimal danger of incarceration of capsulein the wound ; 
infrequency of prolapse of vitreous; gregt€1 GAprotection of 
deeper parts of the eye from infection ce of pain and 
bleeding from cutting the iris. Of eee nas be remarked 
that the optical advantages are S whelmingly manifest. 


The cosmetic effect is rarely of s nt importance to out- 
weigh the risks, though occas it is a justifiable argu- 
ment, as in the case of an CN « unilateral cataract in a 
young woman, or in a man O hom it forms a bar to obtaining 
employment. It is doubgft*¥ whether prolapse of vitreous is 
more frequent in combj han in simple extraction. Bleeding 
from the iris is o exceptionally of any importance ; 


when there is ce eeding in cataract extraction the blood 
lef 


is derived fro conjunctival flap or from a too peripheral 
section. The disadvantages of simple extraction are : 
risks of pa@ppse of the iris: less efficient treatment of the 
anterion@ sule: greater difficulty in removal of soft lens 
aan greater danger of ring synechia and secondary 
a if iritis should occur. 
SN e chief advantages of combined extraction are: greater 
O 


e in expression of the nucleus ; greater ease in removal of 
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soft lens matter ; increased facility in dealing with the anterior 
capsule, and therefore diminished necessity for subsequent 
discission ; diminished risk of prolapse of the iris; diminished 
risk of secondary glaucoma. The chief disadvantages are : 
greater complexity of the operation, including especially need 
of more instruments and of the introduction. of more instru- 
ments into the eye, and greater duration of the operation ; 
optical and cosmetic disadvantages ; greater danger of incar- 
ceration of iris and capsule in the wound; greater danger 
of post-operative glaucoma ; pain and bleeding from the iris. 

The frequency of prolapse of the iris and the dangers 
resulting therefrom are such serious risks that no surgeon 
should perform simple extraction until he has obtained 
exhaustive experience of the combined operation. If there is 
any difficulty in replacing the iris after a simple extraction, or 
if the pupil, when the iris is reposed, is not quite circular, an 

_iridectomy should be done at once. Prolapse is liable to occur 
within the first twenty-four hours after the operation. If it is 
not treated by an immediate iridectomy a very serious condi- 
tion will result. The incarcerated iris will fail to withstand 
the intraocular pressure and a “cystoid cicatrix” will be 
formed. Visual acuity will be diminished by excessive astig- 
matism and the eye exposed to grave danger from iridocyclitis, 
and even panophthalmitis or sympathetic ophthalmja) 

Many of the disadvantages of both operation&\ntluding 
the danger of prolapse of iris, are obviated by odification 
in which after simple extraction has been med a small 
button-hole is made in the periphery of iris (peripheral 

ted, as in simple 

extraction, the periphery of the iris is y drawn out of the 
wound by iris forceps and the smalfest possible fold is snipped 
off with de Wecker’s scissors. è aperture in the iris is 
peripheral, so that it is almost @jirely hidden by the sclerotic, 
and in any case is completel€ yoOvered by the upper lid, while 
at the same time sufficie mage from the posterior into the 
interior chamber is proymetl for. Prolapse of iris is less likely 
extraction, and it is quite unlikely 

that the capsule will bé left entangled in the wound, a decided 
drawback to exf{xg@ion with the ordinary form of iridectomy. 
The chief lications arising after cataract extraction 
are striateXQseratitis,” incarceration of the iris in the angles 
of the ww , prolapse of the iris, iritis, iridocyclitis, sympa- 
thetic Qphthalmia, secondary glaucoma, intraocular hemor- 

rha Jnłection of the wound, panophthalmitis, &c. 
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iridectomy). After the lens has been ney 
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Prolapse of Iris is most apt to occur after simple extraction, 
but may affect either pillar of the coloboma in combined extrac- 
tion. It usually occurs in the first day or two, but may result 
later from injury to the eye by rubbing or knocking it, straining, 
coughing, &c. It must be treated at once by excision of the 
prolapse. As the iris is irritable the operation is painful, and a 
general anesthetic is generally necessary or advisable. The 
wound is re-opened by insinuating the tip of an iris repositor 
under the conjunctival flap and gently uncovering the prolapse. 
The flap is turned down over the cornea, the iris pulled out with 
iris forceps and snipped off with de Wecker’s scissors. The iris is 
then replaced with a clean repositor and the conjunctival flap 
brought back into position. 


Delayed Re-formation of the Anterior Chamber may be due to a 
jagged section, over-riding of the lower lip of the wound, or to no 
apparent cause. It is much less common in cataract extraction 
than after glaucoma iridectomy. In these cases the bandage 
should be very lightly applied or discarded, dark protective 
goggles being worn in the daytime, and a light bandage with wire 
or cartella shield at night. 


Delayed Healing of the Wound is more likely to occur with a 
purely corneal section, such as some surgeons prefer. The patient 
should be kept in bed until it is firmly healed, unless this is 
specifically contraindicated (vide p. 468). Delay in healing is, 
however, generally due to incarceration of iris eye in the 
wound. If this amounts to an actual prolapse Mn st be operated 
upon (vide supra), but it may be very insid@ys. In either case 
the result may be the formation of a cysi¢tgNcicatriz, part or the 
whole of the scar slowly and grad ming more and more 
ectatic. The eye should be carefull Tained to see if the pupil 
or either pillar of the coloboma iy@yyn up, or if capsule can be 
seen in the wound. A fully deyehaped cystoid scar should be left 
alone, though it causes mee stigmatism and is liable to give 
rise to secondary infection, oMidocyclitis and even sympathetic 


ophthalmia. Q 

s fortunately rare. It occurs during 
or soon after ope in old people with arteriosclerosis or 
some diathesis as A) as diabetes. There is sudden severe pain, 
and on remova\of the dressings the wound is found to be gaping 
and filled ywyh blood clot, vitreous, &c. The eye is always lost 
and should\ye excised. This may be necessary in order to stop 
Z, the socket being then packed and firmly bandaged. 
nfection may occur in spite of all precautions, especially 
in WWetic patients. It is most commonly due to the pneumo- 


Expulsive Heemorgl 


us or even albus, and many other organisms. It usually 


agens, but may be caused by the streptococcus, staphylococcus 
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occurs from the twelfth to thirty-sixth hour after operation. 
There is severe aching pain, due to the accompanying acute iritis. 
On removing the dressings the upper lid is cedematous. When 
the lids are separated tears gush out and there is muco-pus in the 
conjunctival sac. The lids should be separated gently, if neces- 
sary with retractors. The cornea is then seen to be dull and hazy, 
especially in the upper part, the lip of the wound being yellow. 
Almost invariably the infection spreads rapidly. Intense iritis 
is set up, the pupil and coloboma become filled with exudate and 
an hypopyon appears. Finally, the vitreous becomes infected 
and panophthalmitis leads to the destruction of the eye. 

Treatment is seldom of any avail, but must be applied quickly 
and energetically. The anterior chamber should be irrigated 
(vide p. 466) with hydrogen peroxide solution. The lips of the 
wound should be cauterised with the galvano-cautery. Sub- 
conjunctival injections of perchloride (1 in 2,000) or oxycyanide 
(1 in 5,000) of mercury may be given, but add much to the pain 
and are seldom of use. A staphylococcic or polyvalent vaccine 
should be given and an autogenous vaccine prepared and adminis- 
tered as soon as possible. 


Iritis in mild degree probably occurs in all cases of cataract 
extraction. In more pronounced form it is specially associated 
with retained lens matter (vide p. 466) and diathetic states, such 
as diabetes, rheumatism, gout, &c. The worst cases occur with 
acute septic infection. Intermediate in severity ara cases of 
plastic iritis due to infection by less virulent orgies or in 

0 


patients with greater resistance to bacterial 1 . More 
insidious than any are cases of continued irritgkNify of the eye 
with mild iritis. In these, spots of “ k.p.” a€\found upon the 
back of the cornea, so that there is also c $. Both in these 


cases and in the cases of plastic iritis 1O fs grave danger that 
the condition is really sympathetic only iia. Hence it is very 
essential in all cases of cataract exfgactfon to inspect the cornea 
most carefully with oblique illumi@ton and the loupe and to do 
so frequently, especially if theypisan unusual degree of flushing 
and lacrymation on exposur ight. The other eye must also 
be carefully watched. is ‘‘k.p.” no needling operation 
must be undertaken un @ eye has quieted down and remained 
quiet for many He a t is sometimes difficult to distinguish 
minute spots of lec Aubstance on the back of the cornea from 
true ce Epi: s 


Detachment Qe Choroid.—Vide p. 333. 
Secon CN aucoma may set in after cataract extraction. It 


is prob usually due to peripheral anterior synechia and 
HON: ion of capsule in the wound (vide p. 270). Sometimes 


itN e to the anterior chamber being lined with epithelium. 
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In these cases there has been delay in healing and the conjunctival 
epithelium has grown down into the anterior chamber and spread 
over the surface of the iris, lens capsule and cornea. These 
cases are practically hopeless and cannot be diagnosed clinically 
with certainty. Sometimes secondary glaucoma follows needling 
of the after-cataract. It is usually 
then attributed to vitreous extend- 
ing into the anterior chamber and 
interfering with filtration. It is 
doubtful if this is the true explana- 
tion. These cases usually do badly. 
As regards treatment, where there 
are definite adhesions of capsule an 
attempt may be made to divide 
them. These cases afford the best 
prognosis. In the more obscure 
cases the eye should be trephined. 


EXCISION OF THE EYEBALL 


A general anesthetic is re- 
quired. The operation can be 
performed almost painlessly under 
novocain, and this method is 
sometimes advisable in old 
people with lise arteries or 
in patients wig, eart disease. 
The conjunctpQ"1s first anæsthe- 


tised wit per cent. cocain 
drops ringe with a long 
curv: dle is then taken and 


nogo 2 per cent. injected 
kS, he tissues at the back of the 
\prhit at four points, namely, 
a: fhrough the upper and lower 
Mfornices and at the inner and 
f outer canthi, 1 c.c. being injected 
at each point. The needle 
VS is inserted so that its con- 
is eee ames O7 sasons. cavity follows the contour of the 
globe. SA iscomfort is felt as the needle is passed through 
each f , as the cocain never completely anæsthetises the 
conj a in this region ; otherwise the whole operation is 
quite Painless unless the eye is at the time a painful and 
i ed eye, when a local anæsthetic should not have been 


KO) 
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attempted. At least five minutes should elapse for the full 
effect of the novocain to take place before starting the 
operation. 

Instruments required : speculum, two pairs of fixation for- 
ceps, tenotomy scissors (Fig. 257), strabismus hook (Fig. 258), 
blunt-pointed scissors—straight or curved on the flat (Fig. 259). 

The surgeon stands above the patient. 

The conjunctival sac having been douched and the speculum 
‘nserted, the surgeon seizes the conjunctiva just outside the lim- 
bus at the highest part of the cornea. The 
conjunctiva is incised here with the teno- 
tomy scissors. The point of one blade of the 
scissors 1s passed under the conjunctiva and 
pushed on as far as possible round the cornea. 
By carrying the point out under the looser 
bulbar conjunctiva it may be taken a third 
of the distance round the circumference ; 
the edge is then brought close up to the 
limbus before the conjunctiva is divided. 
Still fixing the eye in the same position the 
manœuvre is repeated on the other side of 
the cornea. Finally, the portion below the 
cornea is divided. The conjunctiva should 
be divided completely round the cornea, and 
close to it, in three or four cuts. 

The peripheral edge of the cut conjunctiva 
is then taken up by the forceps, and the 


bulbar conjunctiva is separated from ae 
Ke 


globe as far back as the equator in 
directions by a series of small snl.) 
blades of the scissors being kept ea ose Fic. 258.—Strabis- 
contact with the eyeball. In this ngaymer the ARL RI poe 
capsule of Tenon is simultanegysly opened. tern. ge 
The tenotomy hook is th Oheen in the 
left hand, the scissors bej ained in the right. The recti 
muscles are taken up or NN one and divided close to the globe. 
It is well to begin wth se superior rectus, since if is the most 
difficult to get at ciall if the other recti have been 
previously divid a) The obliques are found by passing the 
hook farther kX and carrying it round close to the globe. 
The spe is then taken and held widely open and pressed 
back int& Qk orbit. Ifthe muscles have been properly divided 
the globe springs forwards between the blades of the speculum. 
Thay: pair of scissors is now taken in the right hand. 
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The globe is seized with the fingers of the left hand. The 
points of the closed scissors are passed into the orbit—to the 
outer side of the eye on the right side, to the inner on the left. 
The optic nerve is felt for with 
the closed scissors: it is easily 
recognised. The scissors are 
withdrawn a short distance, 
opened, and the blades pushed 
down, one on each side of the 
nerve, which is then divided. 
The sensation of dividing the 
nerve is unmistakable. The 
eyeball can then be freely drawn 
forwards. There are probably 
some remnants of the obliques 
still attached to the globe. These 
are divided close to the eye. The 
bleeding is profuse for a moment, 
but may be controlled by a little 
pressure with a pad of cotton 
wool. The edges of the con- 
junctiva are then pulled together 
with the fixation forceps, the 
lids are closed, and the dressing 
is applied. T tter should 
consist of a s spherical pad 
of cotton . then a round 
flat pad sterilised or cyanide 
gauze, a thick round pad of 
steyf wool. The bandage is 


X agp with a firm pressure. 
: patient is kept in bed for 
\ She or two days. 


If the globe is perforated 
and collapsed excision is more 
/ \ / difficult. The eyeball should be 

JÁ held forward with large strong 

AA = vulsellum forceps. In children 

Fic. 259. Aicion Sea, also excision is difficult. The 

orbit is small in proportion to 

the sa the globe. Here the manceuvre with the speculum 

to PN ate the ball forwards is often unsuccessful, and strong 

presstire may burst the eye. It is best levered out with the 
No ts of the excision scissors. 
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It is very easy to cut the sclera instead of the nerve, 
especially with curved excision scissors. I always prefer 
straight scissors ; indeed, straight instruments should always 
be used in preference to curved whenever it is possible, because 
it is much easier to judge the position of the point. Straight 
scissors are particularly indicated when the nerve has to be cut 
long, as in excision for glioma retine and sarcoma of the 
choroid. Special precautions must be taken in excision for 
panophthalmitis (vide p. 438). 

Evisceration of the eyeball is recommended only in some cases 
of panophthalmitis (¢.v.). Some surgeons use it in anterior 
staphyloma and other conditions. Although the stump 
affords a good foundation for an artificial eye, the operation 
is not to be recommended in these cases ; it has been followed 
by sympathetic ophthalmia. 

Evisceration with insertion of an artificial vitreous—Mules’s 
operation—is even more objectionable on theoretical grounds, 
but is still performed by some surgeons. In this operation a 
glass sphere is inserted inside the sclerotic, which is stitched 
over it. The globe must be much smaller than the normal 
vitreous chamber. There is very severe chemosis and pain 
after the operation, and the glass globe may be extruded. 
Sympathetic ophthalmia has followed this procedure. 

Excision, with the introduction of a glass globe w\ Tenon’s 
capsule, is much less objectionable than Mules (operation. 
In carefully-selected cases it is a good methg@yand affords 
admirable support to an artificial eye. The Ks much more 
movable than after simple excision, so t e simulation of 
a real eye is more exact. Care meS aken during the 
excision to keep close to the eyebe to injure Tenon’s 
capsule as little as possible. TH re¢ti muscles are drawit 
together over the small glass gly’ by a buried purse-string 
suture. The conjunctiva is ggpured by a superficial purse- 
string suture. There is ey inflammatory reaction, with 
chemosis, but eee | after Mules’s operation, and 
little or no pain. igs operation has not been well per- 


formed, the globe ( slip into the orbit, becoming loose, 


usually beneath ower lid. If this occurs it must be 
removed R se treated as an ordinary excision. 
An artifich B should not be worn less than six weeks 


after ex A small eye is first worn for an hour or two a 
day un Ww conjunctiva becomes used to the foreign body. 
ok weeks after the operation a full-sized eye may be 
wo t is taken out at night, carefully washed, and kept in 
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water. If it becomes in the slightest degree rough at the 
edges it must be discarded at once. This usually occurs from 
chemical action of the secretion upon the enamel in about a 
year, so that in any case a new eye should be obtained every 
year. Various types of artificial eye are made. Snellen’s 
“ reform ” eye gives a better cosmetic effect after the ordinary 
excision than the old shell, which may be used when there is 
good support, as after insertion of a globe in Tenon’s capsule. 
The methods of insertion and removal of the artificial eye 
should be learnt by every surgeon by seeing it done. 

Contracted Socket is the result of injury, faulty excision, 
cellulitis in the orbital tissues, or the continued wearing of a 
rough artificial eye. The first three causes lead to the forma- 
tion of dense cicatricial bands across the socket, rendering the 
wearing of a prothesis impossible. The last cause usually 
results in obliteration of the lower fornix, so that the eye 
cannot be kept in place. 

Contracted sockets are difficult to remedy. It is easy to 
divide the bands and make a new groove to hold the eye in 
position, but unless the wounds become covered with epithe- 
lium the edges heal together and no improvement is produced. 
It is therefore necessary to perform some plastic operation, 
whereby the wounds made are covered with: an epithelial 
graft or skin flap. Grafting the wound with a Tiersch graft, 
mucous membrane from the mouth of the A or mucous 
membrane from the lip may suffice. Graf ay be kept in 
place by gutta percha, lead foil, or a 3s shell, but this 
method usually fails. A better met to divide the outer 
canthus, fix the everted lids to the and cheek by sutures, 
and cover the exposed stacey grafts. The lids are 
replaced when the grafts have, tèkên satisfactorily. 

The greatest difficulty is gion the lower fornix. Max- 
well’s operation is the bero this purpose if the lower lid is 
uninjured. It is sim but difficult to describe. An 
elliptical area of ski arked out on the lower lid. The 
upper incision is Nei through into the socket, in the 
position of o fornix. The flap is about 8 mm. broad 
in the centre. is dissected up at the edges all round, but 
a central elti$pcal pedicle is carefully retained. The flap is 
tucked thi@}Sh into the orbit ; the upper edge is sutured to 
the AN r lip of the conjunctival wound, and the lower 
edu he anterior lip. The gap in the skin is then closed 

sutures, and a glass shell is inserted in the socket. ` The 


wit 
Pie ensures the vitality of the flap and also keeps the new 
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fornix depressed to the level of the orbital margin. If much 
ectropion results the scar can be re-opened at a later date and 
a Wolfe graft of sufficient size inserted. Wolfe grafts must 
not be sutured in position, but simply laid on the surface and 
kept in position by a network of stitches passing from one 
edge to the other of the wound. Further, they must be kept 
dry, and should therefore be powdered over with dry boracic 
acid. 

Weeks inserts a large Wolfe graft into the orbit, suturing 
it at the apex of the fold to the periosteum of the lower orbital 
margin. 


SECTION IV 


Se 


ERRORS OF REFRACTION AND 
ANOMALIES OF ACCOMMODATION 


CHAPTER XXIII 


RETINOSCOPY 


(BEFORE reading this section the student should revise his 
knowledge of the optical conditions of the eye and the methods 
of testing visual acuity by again reading Chapters III., IV., 
VIT., and IX.) 

It has been already pointed out that the condition of the 
refraction of an eye can be estimated in various manners. 
The systematic examination of the visual ac Wy ill in most 
cases indicate the absence or the nature of a LAN of refrac- 
tion. The examination with the mirror distance of 1 
metre also indicates the refractive condi by the visibility 
of retinal vessels and the direction of actic displacement ; 
as will be shown below, this meth y be made to give very 
accurate estimation of the & elraction. The indirect 


method also indicates the refragNve condition by the apparent 
change in size of the disc hè the large lens is moved away 
from the eye. By the dict method the condition of the 
refraction can be ac ly measured if the surgeon has 
acquired the abilit pletely to relax his accommodation. 
Retinoscopy, @re correctly, skiascopy or the shadow 
test, is the TN Facade: means at our disposal of estimating 
the conditian@f the refraction objectively. It depends upon 
the fact, fms“pointed out by Bowman, that when light is 
reflected 1 a mirror into the eye the direction in which the 
TAN ls across the pupil varies with the condition of 
cNön of the eye. If the light is thrown into a myopic 


ref 
ggio a concave mirror at a distance of 1 metre the light, 


S 
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or what is easier to observe, the shadow, moves across the 
pupil when the mirror is slowly tilted in the same direction 
as that in which the mirror is moved (Fig. 260). If a plane 
mirror is used, the other conditions remaining the same, the 
shadow will be seen to move in the opposite direction to the 
movement of the mirror. If the eye is hypermetropic the 
direction in which the shadow moves is the opposite of that 
with the myopic eye. If the eye is emmetropic or has only a 
very low degree of myopia no shadow will be visible; the 
pupil will be either completely illuminated or completely dark. 
The light seen in the pupil is the blurred image of the 
illuminated area of the fundus as seen by the observer when 


a j 


Fre. 260.—Diagram of retinoscopy with a concave mirror. Oj, the 
observed eye; Oy, the observer’s eye. The image of the source of 
light is formed at l, (the immediate source of light) by the mirror. 
If O, is hypermetropic a virtual image of J, is formed on ON Ln, 


passing through the nodal point n, as at h,. If O, is m a real 
inverted image is formed as at m,. If the mirror is tilt 


0, 


fiwards, 
as shown by the dotted line, Z, moves to la, h, to h mM, tO Mo. 
This shows that the shadow moves in opposite dirns in hyper- 


metropia and myopia. O 


he accommodates for the sierve? The shadow is 
merely the image of the edge of the Nwmihated area. 

Imagine a point of light in rgb an eye, the pupil being 
aralysed by atropin (Fig. 
enter the eye are made con- 


dilated and the accommodatign 
261). The divergent rays w Qı 
vergent by the refractive , so that a circular area of the 
fundus, varying in size ding to the refraction of the eye, 


is illuminated. If peo of light moves upwards, the light 


on the retina will e downwards. 

Now consider Gy rays of light which are reflected from the 
illuminated ag“ In the hypermetropic eye they will be 
divergent,» hey came from a point behind the eye. This 
far pon responding with the illuminated area, will move 

sme direction, i.e., downwards. Now imagine an 


in the 
obs% placed in front of the eye, to look towards a point of 


O 
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light situated at the position of the far point, but to accom- 
modate for the position of the observed pupil. He will see a 
circle of light with a blurred margin, not a point, because he is 
not accommodating accurately for the far point. When the 
illumination on the retina moves down the circle of light which 
the observer sees will appear to move down also (Fig. 261). 


ļ 


l, 


Fig. 261.—Showing the course of incident rays and field of illumination 
of the fundus in hypermetropia. l, forms a virtual image at Àp 
l, at As The field of illumination is determined by the pupil of Oz 


Again, consider the rays of light reflected from the illumi- 
nated area on the fundus of a highly myopic eye. They will 
be convergent and will cross at a real point in front of the eye. 
This far point, corresponding with the illuminated area, will 
move upwards when the illuminated area moves downwards. 
An observer placed in front of the eye and farther from it than 
the far point, if he looks towards the far poin} accommo- 


Fra. 262.—Showing the cok of incident rays in myopia. 
dates for the observed Or will see a circle of light with a 
blurred margin. Whd@yt illumination on the retina moves 
down the circle of N which the observer sees will move up, 
i.e., in the oppéSitstlirection to the movement in the case of 
the hypermetropt eye (Fig. 262). 

Now su that the observer’s eye is one metre in front 


of the o KA ed eye, and that the latter has 1 D of myopia. 
e the far point of the observed eye will be at the 


In t SS 

situ a the observer’s eye, say at the level of his pupil 

iy Na In this case a very slight movement of the light 
O 1e ye fundus will throw the image at the far point 
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off the observer’s eye altogether. In other words, the observed 
pupil will appear to be completely bright or completely dark. 

If, again, the observed eye is emmetropic, its far point will 
be at infinity. We may regard it as being infinitely far behind 
the observed eye. Here, again, there will be scarcely any 
shadow, though in reality there is a very faint shadow moving 
in the same direction as for the hypermetropic eye. 

The above is a simple explanation of the theory of retino- 
scopy. The question of the type of mirror is an entirely 
subsidiary one. It merely has to do with the direction of 
movement of the immediate source of light, i.e., the point of 
light in front of the eye which has been considered above. The 
image of a real light behind the patient’s head, formed by a 
concave mirror, is situated in front of the mirror. If the 
mirror is tilted up, the image moves up. The image of a real 


Fie. 263.—Showing the course of the emergent rays at the point of 
reversal. So long as A, is in the pupillary area of Os, the pupil of O; 
appears uniformly illuminated, and there is no shadow. Directly 
Az passes to Ag the whole of the light is cut off, so that the p OHO, 
becomes completely dark. È 


light behind the patient’s head, formed by a p mirror, is 
situated as far behind the mirror as the moe ę front of it. 
When the mirror is tilted up, the image down. 

Hence under the actual conditions (M noseopy with a 
tothe right the imme- 
and— 


plane mirror, when the mirror is mog 
diate source of light moves to the i> 
h 


(a) In the hypermetropic eye circle of light on the 
fundus moves to the right, one shadow seen in the pupil 


moves to the right ; Q 
(b) In the myopic e — 1 D) the circle of light on the 


fundus moves to the r} 
moves to the left ; 
(c) In the myopiceye of — 1 D there is no shadow ; 


(d) In emmetrogi}‘and myopia of less than — 1 D there is a 
very faint s moving to the right. 


Stated asQWhere guide to practice, with the plane mirror 

the shado in ert in the same direction as the mirror in 

hyper ia and in the opposite direction in myopia above 
D 3L 


nd the shadow seen in the pupil 
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one dioptre ; in myopia of one dioptre there is no shadow and 
in emmetropia and myopia of less than one dioptre there is a 
very faint shadow moving in the same direction as the mirror. 

In actual retinoscopy the whole of the image of the illumi- 
nated area of fundus cannot be seen at once; the shadow is 
part of the circumference. In high degrees of ametropia the 
shadow has a distinctly curved border, it is very dark, and it 
moves very slowly (Fig. 264). In low degrees of ametropia 
the border of the shadow looks straight; it is faint, and it 
moves very rapidly. 

The movement of the shadow, being a purely optical pheno- 
menon, is, of course, independent of the cause of the ametropia. 
Consequently, in astigmatism, if one axis is hypermetropic and 
the other myopic (mixed astigmatism) the shadow moves in 

opposite directions in the two meri- 
dians. Often the periphery of the cornea 
is flatter than the centre ; correction of 
the refraction of the central part, which 
is the more important, will then differ 
from that of the peripheral part. 
These variations produce very puzzling 
shadows in many cases. 

Retinoscopy is applied to the estima- 


tion of refraction by plaging correcting 

Fig. 264. lenses in front of OY and noticing 

the effect upon the Q) ow. When the 

shadow has completely disappeared we w that the eye has 

‘been made myopic D 1 if the SUT ZEON is at one metre from 
the patient. 

Retinoscopy is conducted iC room. The lght is 


placed behind and above the \pétient’s head. The surgeon 
sits at one metre from the pment. The patient wears a trial 
frame ; the eye not undgs observation is covered by a screen. 
A mydriatic should b d by all but skilled observers, and 
is necessary to thauA nany cases. A plane mirror should 
be used. The p looks at the observer’s forehead. 

The light i ted into the eye, and the mirror is slowly 
tilted from onde to the other. The direction in which the 
shadow ntg@ is noted. The horizontal meridian should be 

AG, 


observe then the vertical. If the shadow appears to 
switl’ d, not moving in the same meridian as the mirror, 
THAN is astigmatic, and the mirror is not moving in a direc- 


tign Which corresponds with either axis. A direction of move- 
sont can then be found in which the shadow will move either 
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directly with or against the mirror ; this is one of the principal 
axes of the astigmatism. The other axis is at right angles 
(regular astigmatism). 

If the shadow moves with the mirror a low convex glass 
is put in the frame in front of the eye. If the shadow still 
moves in the same direction a stronger convex glass is used, 
and so on until no shadow can be. seen. A still stronger 
convex glass is placed in the frame. The shadow now probably 
moves against the mirror. We now know that the refraction 
has been over-corrected. The point at which there is abso- 
lutely no shadow—the point of reversal—is somewhere between 
the last two lenses, and we know that at that point the refrac- 
tion of the eye plus the lens is equivalent to one dioptre of 
myopia. If, for example, the shadow can still be seen to move 
with the mirror with + 4 D 
lens in the frame, and moves pail 
against it with + 5 D, we fe 
shall not be far wrong in con- 
sidering that the point of re- 
versalis+4-5D. A+4-5D 
lens would therefore make the 
eye one dioptre myopic. The © 
actual refraction is therefore ena es 


+ 3:5 D. If there is no astig- vr B 
A 


G 


matism the patient ought to 


be able to read 6/6 with this Fie. 2650) 

lens. If he is under atropin 

a further correction must be made before gl are ordered. 
Atropin not only paralyses the ciliary mus But also inhibits 
the physiological tone of the muscle. is found by ex- 
perience to be equivalent to he ogh of accommodation. 


Hence the glass which should be ogt@ved to correct the dis- 
tant vision after the mydriatic ssed off is + 2-5 D. 

Similarly for spherical ny Supposing — 4 D elimi- 
nates the shadow agains irror and — 4:5 D gives a 
distinct shadow with tne NYP: we know that — 4:25 D will 
leave the eye with sți 1D. Hence the refraction under 
atropin is — 5-25 D. e correction for atropin gives — 6:25 
D as the lens bay cial distant vision without a mydriatic. 
The tone of the Gary muscle is often less in myopia than in 
hypermetrogig( since myopia should be under- rather than 
over-corre it is wiser to order very little more than the 
atropin cprréction, e.g., 5-5 D in the above example. 

In aavisti each principal meridian is corrected sepa- 

8l—2 
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rately. When one meridian is approximately corrected the 
shadow assumes the shape of a band. The edge of the band 
is parallel to the axis of the corrected meridian. Even if the 
light is not moved in a direction accurately at right angles to 
this meridian the shadow still seems to move in the same 
direction. This is due to an optical illusion. Ifa straight 
edge, A B, is placed obliquely behind a circular hole in a card 
and is then moved horizontally in the direction of the arrow 
C, it will appear to be moving in the direction of the arrow D 
at right angles to its own edge. The shadow is most sharply 
defined if the mirror is moved at right angles to its edge, t.e., 
at right angles to the corrected meridian. 

The results are usually recorded thus (Fig. 266), the direc- 
tions of the lines indicating the directions of the axes :— 

The numbers should represent what the surgeon believes to 
be the refraction of the eye under the mydriatic, not numbers 


Fie. 266. 


to which further modifications have e made, e.g., the 
actual lenses used. In the example en (a) is a case of 
regular simple hypermetropic ast] ism according to the 
rule; (b) regular mixed astig according to the rule ; 
(c) regular compound hypermetsepic astigmatism against the 
rule ; (d) regular compound ypermetzopic astigmatism with 
oblique axes... The exactlittction of the axis in astigmatism 
is usually determined bjective trial. In children it may 
be found by placi equisite cylinder in the trial frame 
and rotating it u o shadow can be observed in any direc- 
tion. In the ples given the correcting lenses required 
would be (a) D cylinder, axis vertical; (b) — 1 D sphere 
combined: yah + 2-5 D cylinder, axis vertical, or + 1-5 D. 
sph. <> o D cyl., axis horizontal; (c) + 1 D sph. D +2D 
cyl. orizontal, or + 3 D sph. D — 2 D cyl., axis vertical ; 
(d RN sph. D + 1-5 D cyl., axis 60° down and in, or down 

and dut, according as it represents the left or the right eye. 
oO he shadows in regular astigmatism are not always easy to 


A? 
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correct, owing chiefly to differences in curvature of different 


` parts of the cornea. Usually the periphery of the cornea is 


' in a given direction (Fig. 267). In 


flatter than the centre. The centre of the pupillary area will 
then be corrected by a different lens from the periphery, 
especially with the dilated pupil. From this cause various 
conflicting shadows may be seen, the commonest being the 
so-called “scissors” shadows, where 
two shadows appear to meet each 
other and cross as the light is moved 


conical cornea a triangular shadow 
with its apex at the apex of the cone, 
t.e., usually slightly below the centre 
of the cornea, appears to swirl round 
its apex as the mirror is moved. 

In irregular astigmatism the shadows 
move in various directions in different 
parts of the pupillary area; they 
cannot be accurately corrected by spherical or cylindrical 
lenses, but some improvement of vision may be obtained. 

In conclusion, a word of warning must be given. The correc- 
tion of a given refraction by retinoscopy may be extremely 
easy or extremely difficult. A vast number of refractions 
should have been carefully corrected and confirmed bx \ubjec- 
tive tests before a surgeon should consider himself ¥stifed in 
ordering glasses without supervision from an KS 


Fig. 267. 


CHAPTER XXIV 
ERRORS OF REFRACTION 


Myopia or “ short sight,” is that dioptric condition of the ° 
eye in which, with the accommodation at rest, incident parallel 
rays come to a focus anterior to the light-sensitive layer of the 
retina. Myopia may be due theoretically to any of the follow- 
ing conditions:—A. Abnormal length of the eye—azval 
myopia. B. Abnormal curvature of the refracting surfaces— 
curvature myopia: (a) too strong curvature of the cornea ; 
(b) too strong curvature of one or both surfaces of the lens. 
C. Abnormal refractive index of the media—index myopia : 
(a) too high index of the cornea or aqueous ; (b) too high total 
index. of the lens, due to (a) too high index of the nucleus ; 
(8) too low index of the cortex; (y) both these causes ; 
(c) too low index of the vitreous. D. Abnormal position of 
the lens, i.e., displacement forwards. Æ. A combination of 
the above abnormalities. N: 

There is no question that increased len AI he eye is the 
most important factor in the high degre t is not improb- 
able that the other factors are of mę% ‘importance than is 


commonly thought in the lower és. This view is sup- 
ported by the fact that, as sho actual measurement, the 
radius of curvature of the nor rnea may vary from 7 to 


8-5 mm. Curvature myopi% occurs commonly as a factor in 
astigmatism, but is rare as@)cause of spherical myopia, and is 
then associated with d@gase of the cornea—conical cornea. 
Index myopia is sel, seen clinically, but it accounts for 
myopia as a pre symptom of senile cataract, when it 
is due to increa fractive index of the nucleus of the lens ; 
it also accouxts fOr myopia in some cases of diabetes, with or 


without cagarattous changes in the lens. 
The i e in length of the eye affects the posterior pole 


and t rrounding area; the part of the eye anterior to the 
equater may be absolutely normal (Fig. 268). In most cases 
th opia is of low degree, i.e., up to 5 or 6 D (simple myopia). 


ss commonly the error reaches a considerable degree in child- 
od or early youth and increases steadily up to twenty-five or 
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more, finally amounting to 15 to 25 D or more (progressive 
myopia). It is impossible, clinically or pathologically, to draw 
a distinct line of demarcation between the two forms. 

In low myopia the only symptom may be indistinct distant 
vision. In other cases and-in high myopia there is often, in 
addition, discomfort after near work, due largely to dispro- 
portion between the efforts of accommodation and con- 
vergence (vide p. 513). The eyes are unduly sensitive to 
light. Black spots are seen floating before them, and some- 


Fre. 268.—Horizontal sections of emme$gopie and myopic eyes from 
the same patient superposed, showing o entity of the pre-equatorial 
regions. (Heine.) 

times flashes of light are noo” ; the latter may occur irre- 
spective of any tendenc @ tachment of the retina (vide 
p. 359). In very high pia the eyes are prominent, the 
pupils are large, a anterior chamber appears deeper 
than normal, prokaDb only owing to the dilatation of the 
pupil. There nae an apparent convergent squint due to a 
large negativ e y (vide p. 532). A true divergent stra- 
bismus mayke found, either concomitant or affecting only 
one eye. Sesion may be very poor, even with correction ; 
scotomata may be present both central and peripheral. 

OMh lmoscopically, in low myopia there may be a quite 


| s 
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normal fundus ; the optical defect will of course be noticed, 
especially on ‘examination by the direct method. In the 
majority of cases of moderate myopia there is a “myopic 
crescent ” (Plate XVIII., Fig. 2). This is a white crescent at 
the temporal border of the disc ;-very rarely it is nasal. In 
higher degrees of myopia it may extend to the upper and 
lower borders, or a complete ring may be formed round the 
disc. The crescent is occasionally absent even in cases of 
high myopia. 

The bulging at the posterior pole in high myopia is called a 
posterior staphyloma. It is distinguishable clinically only 


E Mi, 


Fig. 269. 
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Fra. 270. $ 
Fre. 269.—Diagrammatic horizontal section@y ormal disc. 
Fia. 270.—Diagrammatic horizontal sectj myopic disc. MN, nasal 
side; T, temporal side; R. ey inal pigment epithelium ; 
OHS 


R, retina; Ch., choroid; Scl., ser (Modified from Heine.) 


by its optical and patholo effects. The term should not 
be used as a io aon crescent, as is often done. 


Optically posterior s yloma causes the high error of 
refraction, and X gés may be actually visible by the 
indirect method g to the presence of a crescentic shadow 
two or three disẹdiameters to the nasal side of the dise and 
concentric yitìft and to the change in course of the retinal 
vessels (s or posticum verum). Pathologically, pos- 
terior § yloma causes degenerative changes in the choroid 
andvoeverlying retina: these are commonly described as 
si ANY choroiditis,” but this term should be abandoned 
ince the condition is non-inflammatory and should be called 
ie pic choroido-retinal atrophy. The changes are generally 
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limited to the posterior pole and the surrounding area 
(Plate XVIII., Fig. 2). Small yellowish, white, or pigmented 
spots, and not infrequently white branched lines, usually 
horizontal, are found at and around the macula. The spots 
coalesce, forming irregular areas which may extend to the 
disc. Patches of choroidal atrophy are common near the 
disc ; they may fuse with each other and with the myopic 
crescent so as to form a ring round the disc. Small foci occa- 
sionally occur at the periphery. Heemorrhages in the macular 
region are generally described in high myopia. I believe them 
to be rare; the appearance of small hemorrhages is very 
nearly simulated, but the spots undergo no change for an 
indefinite time ; they are probably due to bunches of dilated 


oe 


60 70 
Fia. 271.—Age incidence of ametropia. MoR) 


Ordinates, percentages ; abscissæ, È ; 
capillaries, usually choroidal, rendered oe by rarefaction 


of the retinal pigment layer. The rA pigment epithelium 
often loses much of its pigment if htfh myopia, so that the 
fundus is tigroid, and the choroidgh essels are well seen ; this 


condition is not inconsistent wh good vision. 

Black specks in front of Ses ar often complained of in 
myopia. Dusty vitreopg@patities may be visible with the 
ophthalmoscope (vide Ny). or in high myopia large floating 
streamers. The ngraf musce volitantes are seen more 
plainly by myopi n by other eyes, probably because the 
entoptic image K @nerally larger. 

A rare, bu ious, change in the fundus is a small circular 
claret-coley or black spot at the fovea. It may appear 
quite st ly, being accompanied by great diminution of 
eS eee acuity: it is probably due to intrachoroidal 

r 


D age or thrombosis. 
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Detachment of the retina is liable to occur spontaneously 
in high myopia (vide p. 359). 

Aitiology.—Myopia is rare in the new-born, the percentage 
of cases increasing rapidly during the first two decades, 
remaining constant afterwards at 10 to 15 per cent., as com- 
pared with 30 per cent. for emmetropia and 50 to 55 per cent. 
for hypermetropia (Fig. 271). As regards sex, there is no 
doubt that the higher grades are commoner in women than 
in men. High myopia is as common among peasants as 
among the educated classes who do more near work. It is 
doubtful if near work is a cause of myopia, a view which has 
been held since the time of Kepler. There is, however, no 
doubt that it has a deleterious influence upon the disease. 
This has been attributed by Donders to (a) pressure of the 
extrinsic muscles upon the globe in strong convergence ; 
(b) increased intraocular pressure from vascular congestion, 
due to the position of the head ; (c) congestion of the fundus, 
leading to softening of the tissues. Accommodation has long 
been indicted as a cause of myopia. Many facts are against 
this view, e.g., (a) accommodation occurs much more forcibly 
in hypermetropia; (b) it does not increase the intraocular 
pressure ; (c) it does not affect the choroid farther back than 
the equator, and does not affect the sclerotic at all. 

The mechanism whereby convergence influgyyes the pro- 
duction of myopia is the subject of many theo .g., pressure ` 
on the vortex veins, increased intraocula asion and so on. 

Neither accommodation nor conver alone suffices to 
explain the genesis of myopia. TheragQst be some individual 
predisposition which provides an QY accessory causes with 
advantageous conditions. Thefe Js probably a congenital 
weakness of the sclerotic. er theories invoke shortness 
of the optic nerve (certainly Q)se), special conformation of the 
skull leading to increased @yerpupillary distance or alteration 
in the position of the py of the superior oblique, &c. The 
view that modera igh myopia are essentially distinct 
diseases, due to eet causes, 1s probably untrue. 

The cause o{ th® myopic crescent has given rise to much 
t 183 probably congenital in origin, allied to other 
ents (vide p. 381), but there is no doubt that 
me altered by the conditions obtaining in the 
e. Anatomically there is considerable distortion of 
illa in myopia. It has been attributed to dragging, 
ihe by the development of the posterior staphyloma ; 


cher caused thus or not, it is an influential factor. Some 
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authors ascribe the crescent to this cause (distraction crescent). 
In well marked cases the head of the nerve is pulled over to the 
temporal side. The retina, including the pigment epithelium, 
is pulled slightly over the nasal edge of the disc (supertraction 
crescent). On the temporal side the pigment epithelium 
stops short at a variable distance from the disc and the 
choroid is atrophic here (Fig. 270). This part appears 
ophthalmoscopically as the crescent. 

The fact that the crescent may be absent in high myopia 
and is often present in low militates against the view that it is 
caused entirely by traction. It is not due to accommodation 
for the same reasons that myopia is not caused by this factor. 

As regards prognosis, low or moderate degrees of myopia 
(up to 5 or 6 D), unless occurring in young children, have a 
good prognosis. They are not likely to progress, and in some 
of the conditions of civilised life they may even be an advantage 
to the individual. The same condition in a child, before 
the age of schooling, is of grave prognosis, because it is almost 
certain to progress, so that in a few years there may be 10 or 
15 D of myopia, accompanied by serious fundus changes and 
defects of vision. The prognosis in high degrees of myopia is 
always grave. It must be judged by the acuity of vision 
after correction and the condition of the fundus. In all cases 
there is some danger of retinal detachment occur aX 

Treatment consists in wearing suitable corres{Ng) glasses 
and attention to the hygiene of the eyes. RJ“ case must 
be considered on its merits. N 

As regards the ordering of glasses in mopta every surgeon 
agrees that myopia must never be o Nre Opinions 
differ as to details. In low D to 5 or 6 D (young 
children excepted), no harm is by ordering the full 
distant correction for constant u@) S if it is done the patient 
must be warned not to hold gear ror closer than ordinary 
reading distance. Many Cae order glasses weaker by 
2 or 3 D for near w has the effect of making the 
patients artificially a opic, i.e., if they hold the work at 
reading distance 1G) ert 2 or 3 D less accommodation than 
an emmetropic n would do, or than they themselves 
would do if wéarMig full correction. Many patients are more 


comfortable near work with the weaker glasses; others 
derive nq efit. There is no doubt that the principle is 
derive m the fallacy that accommodation, per se, has a 


Ee effect upon myopia. But there are some inherent 
Sng ns to the weaker glasses. The patients often bring 


oo 
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their work closer than reading distance. As far as accommoda- 
tion is concerned this matters less with the weak glasses 
than with the strong, but mere accommodation is of little 
importance. It is convergence which is the important factor. 
In order to read at reading distance there must be some con- 
vergence. If the artificial presbyopic correction is given no 
stimulation to converge is supplied by the act of accommoda- 
tion, so that in order that physiological requirements may 
be satisfied the visual axes should be parallel. This can only 
be effected by combining the glasses with prisms, bases in (vide 
p. 514). If the work is held too near still more convergence 
is required, and the arguments apply still more strongly. 

In general, in low myopia, the full correction may be ordered 
for constant use, with minute instructions as to near work ; 
in the event of any discomfort being experienced, weaker 
glasses should be ordered for near work, -especially if much 
reading, and sewing, &c., is engaged in. 

In high myopia it is wise always slightly to under-correct 
even for distance, and the same or still weaker glasses may be 
ordered for near work. In the highest grades the patient often 
sees best with glasses which are decidedly weaker than the full 
correction ; he should be allowed to choose those he prefers. 
One reason is that the strong minus glasses very markedly 
diminish the size of the retinal images and mgd them very 
bright and clear. The retinal images are di ed because 
the glasses have to be worn farther fro eye than the 
anterior focal plane (vide p. 39) ; glass& tor high myopia 
should therefore be made to fit as clo the eyes as possible. 
The very bright, clear images ar Q fortable because the 
retina is unduly irritable, probakly)oWing to the fact that it 
has become accustomed to laPe indistinct diffusion images. 
Moreover much artificial ast\ginatism, and therefore distor- 


tion of the image, is pro d by looking obliquely through 
strong glasses ; it is fo to be most disconcerting to those 
who begin the use sés or have them much strengthened 


turning the heQdyrather than the eyes to avoid looking 
obliquely thr 
their way 


late in life. hed ‘t-sighted people get into the habit of 


ch the glasses. Some high myopes. can find 
much better without any glasses. 

+h myopia the requisite amount of convergence 

york may be impossible. Reading and other near 


for 

AN becomes purely uniocular. Generally one eye is 
beser than the other, and this eye is always used. The 
S rt to maintain convergence under impossible conditions 
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. to be fluid and to 
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is soon given up, which results eventually in the disused eye 
becoming divergent. There are other factors which tend to 
cause divergent strabismus in myopia (vide p. 543). 

As regards hygienic measures in myopia, especially in the 
young, near work, apart from being held in the proper position, 
must be restricted. It is particularly important that it 
should not be done too continuously. More work can be 
done, with less harm to the eyes, by the interpolation of 
frequent short intervals of rest. It is best to give precise 
instructions as to the amount and distribution of near work. 
The illumination must be good, but not too bright, and it 
should come from behind and beside the patient’s head. Ifthe 
light is bad there is a strong tendency to bring the book or 
work closer to the eyes in order to enlarge the retinal image. 
Reading in bed and stooping over near work must be forbidden. 

The education of young children suffering from myopia 
presents considerable difficulty. The methods adapted in 
the London County Council “ myope classes ”’ are admirable. 
Most of the teaching is oral; the school books are printed in 
large characters, and writing is taught with bold letters on a 
blackboard. 

If the eyes are irritable, or the myopia is progressing, com- 
plete rest is imperative. Atropin should be installed once a 
day for a prolonged period, tonics, especially iron and arsenic, 
should be given, and a change of air to the Qe y, with 
plenty of healthy exercise, is desirable. 

Operative treatment for high myopia.—lt 
myopia of 24 D, its length will be about 3 
If the crystalline lens of such an eye is 
will be focussed upon the retina wi he intervention of 
any correcting lens, and the he ea ges of distant objects 


e has axial 


will be larger than those of the etropic eye.’ Hence the 
extraction of the lens has begnSstrongly advocated in high 


myopia. In completely s sful cases the improvement 
is enormous. The operatj , however, attended with grave 
dangers. The eye wit myopia is a diseased eye, which 


withstands operati @asures badly. The vitreous is likely 

Chain opacities. The retina and choroid 
ed, and the tendency to detachment of the 
retina is incr by operation. No dogmatic rules can yet 
be. given AN e operation. I am guided by the following 
princip N 1) Only young patients should be operated 
upon a (2) the operation should be discission without subse- 


are probably da 


qu urette evacuation unless it becomes imperative on 


494 DISEASES OF THE EYE 


account of tension ; (3) there must be at least 15 D of myopia ; 
(4) the fundus must be fairly healthy ; (5) one eye only must 
be operated upon. The operation might be performed under 
less favourable circumstances if vision was so bad as to be 
useless, but such cases are rare. 

Hypermetropia (Syn.—Hyperopia) or “far sight” is that 
dioptric condition of the eye in which, with the accommoda- 
tion at rest, incident parallel rays come to a focus posterior 
to the light-sensitive layer of the retina. Hypermetropia 
may be due theoretically to any of the following conditions : 
—A. Abnormal shortness of the eye—azial hypermetropia. 
B. Abnormal curvature of the refracting surfaces—curvature 
hypermetropia : (a) too slight curvature of the cornea ; (b) too 
slight curvature of one or both surfaces of the lens. C. Ab- 
normal refractive index of the media—index hypermetropia : 
(a) too low index of the cornea or aqueous ; (b) too low total 
index of the lens, due to (a) too low index of the nucleus, 
(£) too high index of the cortex, (y) both these causes ; (c) too 
high index of the vitreous. D. Abnormal position of the lens, 
t.e., displacement backwards. EH. Absence of the lens— 
aphakia. F. A combination of the above abnormalities. 

As in myopia, the chief factor in clinical hypermetropia is 
abnormality in the length of the eye ; in this case the eye is 
too short. It must be remembered that a smalKeye, though 
too short, is not necessarily hypermetropic, si ere may be 
uniform diminution of all the parts. This@y“perhaps, most 
easily understood if a diagram such as Hg. \28 is considered ; 
if such a diagram is uniformly diminis *g., by photography, 
the parallel rays will still come to pr on the retina. As 
a matter of fact VO O are almost invariably 
also smaller than normal, a ARN Mch is of great pathological 
importance (vide p. 274). 

Curvature hypermetropy,occurs commonly as a factor in 
astigmatism ; it is al nknown as a cause of spherical 
hypermetropia. In Q ermetropia accounts for the hyper- 
metropia of old a e p. 50), and it is to be attributed to 
increased refrac dex of the cortex of the lens. 

Hypermetropiæfarely exceeds 6—7 D, which is equivalent 
to a shorterfkt@of the optic axis of 2mm. Individual cases of 
much hi ADi th without other anomaly, such as coloboma 
or mi halmia, have been recorded—up to 24 D. 

I oung the condition may cause no symptoms. When 
PAY ms are present or arise, they are chiefly referable to the 
mal amount of accommodation which these eyes are 


ERRORS OF REFRACTION 495 


subjected to, and to the lack of consonance between accommo- 
dation and convergence (vide p. 513). As has been pointed 
out, the healthy youth has an ample reserve of accommodation, 
and if he happens to be hypermetropic he accommodates for 
distant and near objects without being conscious of the act. 
If he is weakly or does much near work the perpetual overaction 
of the ciliary muscle is likely to produce symptoms ; the condi- 
tion is often called accommodative asthenopia or “ eye-strain.” 
The symptoms are noticed chiefly after reading, sewing, &c., 
especially in the evening by artificial illumination. The eyes 
ache and burn ; they may feel dry, so that blinking movements 
are more frequent than usual, or there may be lacrymation. 
The conjunctiva and edges of the lids become red, and actual 
blepharitis may be caused. If near work is persisted in, head- 
ache, usually frontal, comes on. Typical migraine may occur. 

In young children hypermetropia is a predisposing cause of 
convergent strabismus (q.v.). In all cases latent convergence 
is often found in hypermetropes, though other forms of hetero- 
phoria may occur (vide p. 530). The presence of heterophoria 
increases the tendency to headache, &c. 

In older patients no symptoms may be caused until the 
power of accommodation has diminished to the extent that 
the far point is beyond the range of comfortable reading dis- 
tance. Near work has to be held farther off than usual in order 
to be seen clearly. The greater the degree of h etropia 
the sooner will this symptom arise. In other apparent 
presbyopia commences at an earlier age tha al. It must 
be carefully borne in mind that hypermetpeyia predisposes to 
glaucoma (q.v.) in elderly people. 

Ophthalmoscopically the fundus Q exhibit no abnor- 
mality. A bright reflex, cpr eet of watered 


silk, is commoner in hypermet than in emmetropic or 
myopic eyes. The inferior c t is also more common in 
these eyes than in others, Go 2 abnormal tortuosity of the 
retinal vessels. In some optic neuritis is nearly simu- 
lated—pseudo-papilliti e p. 370). 

Anatomically t © is shorter than normal in hyper- 
metropia: it is alygJusually smaller. The changes are not 
confined to t st-equatorial segment as in myopia. The 
diameter of cornea is often reduced, and regular astig- 
matism 1 SX Oxtmion. The anterior chamber is shallower than 
normal whe p partly to the normal size of the lens (vide p. 274). 
Little V t should be attached to the old observation that the 
ci fibres of the ciliary muscle are hypertrophied, the 
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meridional atrophied in hypermetropia. No anatomical 
abnormalities are found in the retina, choroid or optic nerve. 

The new-born are almost invariably hypermetropic (mean 
2-5 D). In the first decades of life the hypermetropia curve 
falls rapidly, remaining at about 50 per cent. after the twentieth 
year (Fig. 271). Hypermetropia shows no predilection for 
either sex. It is a well-known fact that savages are usually 
hypermetropic. The higher mammals, especially the carnivora, 
are hypermetropic. 

Treatment consists in prescribing the correcting glasses. 
Unless there are definite symptoms there is no reason for 
insisting upon the use of glasses in the young or middle-aged. 
In elderly people the hypermetropia must be corrected for near 
work: the ordinary presbyopic correction must be added to 
the hypermetropic correction, but care should be taken that 
these cases are rather under- than over-corrected (vide p. 503). 

In young children the requisite correction is estimated under 
atropin, confirmed if possible by subjective tests. The correc- 
tion, allowing for the effect of atropin upon the tone of the 
ciliary muscle (vide p. 483), is ordered for constant use or only 
for near work according to the severity of the symptoms. If 
the degree of hypermetropia is high the use of the glasses may 
be commenced while the child is still under the influence of 
atropin. In older patients with high mh eben aitis often 
unwise to order the full correction at once. ree muscle 
has been overworked so long that complete r eat does not 
occur immediately. If the full PASA ordered the eye, 
with its contracted ciliary muscle S glass, is made 
myopic : the patient cannot see ae: at a distance, and is 
liable to discard the spectacles. ése cases rather more 
than the amount of manifest h etropia should be ordered. 
The patient is told ‘to tora three or six months, when 
stronger glasses are orderegpand so on until the full correction 
can be borne with conte 


Astigmatism is th tion of refraction in which a point 


of light cannot be to produce a punctate image upon the 
retina by any ical correcting lens. The varieties of 
regular astigmatisxh have been already enumerated (vide p. 44). 

Regular at atism, the only form which permits of optical 


correction, @QVariably produces greater or less defect in visual 
acuit is particularly liable to cause the worst forms of 
asth Na or “ eye-strain ” ; the asthenopia in these cases is 
ae part accommodative. It is often worse in the lower 

es of astigmatism than in the higher. This is probably 
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due to the eye endeavouring so to accommodate as to produce 
a circle of least diffusion (vide p. 43) upon the retina. Aching 
of the eyes, severe headaches, and typical migraine are com- 
plained of; the eyes quickly become fatigued with reading, 
and the letters are described as “ running together.” 

Regular astigmatism is usually a congenital defect, due in 
most part to difference in curvature of the cornea in different 
meridians. It must be remembered that frequently the cornea 
is not alone at fault. Corneal astigmatism may be increased 
or partially corrected by lenticular astigmatism: hence the 
methods for correcting astigmatism, such as the ophthalmo- | 
meter, &c., which are wholly dependent upon estimation. of the 
cornea defect, are quite untrustworthy except in aphakia. 

Regular astigmatism may be traumatic, following a wound, 
usually surgical, in the corneo-scleral margin. The contraction 
of the scar causes flattening of the cornea in the meridian at 
right angles to the wound. The astigmatism due to this cause 
continues to alter for many weeks after the injury, so that 
glasses should not be ordered for at least six weeks. 

Treatment—In all cases in which astigmatism causes 
asthenopic symptoms the full correction should be ordered for 
constant use, 2.e., both for distant and near vision. If there is 
a high degree of hypermetropia or myopia, associated with a 
low degree of astigmatism, the effect of the cylinder upon 
distant vision should be tested. If it produces nogmphreciable . 
improvement simple spherical glasses should i 
It should be remembered that glasses placed 
only correct the refraction accurately w e visual axis 
passes through the optical centre of the ) When the eyes 
are directed to one side the lenses also prisms, and further 
the lenses are tilted relatively to the gygs So that an astigmatic 
effect is produced. In the cae RE high spherical lenses the 
astigmatic effect is considerable\And may easily counteract 
or double the effect produced @a weak cylinder combined with 
the sphere. Hence weal ynders are seldom of much use 
when combined with ht 

* In low astigmat} Q rs the instruction as to the use of 
glasses depends u the amount of asthenopia. The relief 
of the discomforgexperienced may not be worth the trouble of 
wearing glas nstantly. In these cases they should be 
ordered fort work only, and if this fails to eliminate the 
sympto, advice should be given to wear them constantly. 

is the condition of the eye when the crystalline lens 


Ap 
nde removed. The eye is extremely hypermetropic if it 
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was emmetropic or had only a low grade of ametropia before 
removal of the lens. The hypermetropia, as estimated by the 
correcting lens required when worn in the usual position, is 
about 10 or 11 D if the eye was previously emmetropic. 


The optical conditions of the aphakic eye are very simple. It 
consists of a curved surface, the cornea, separating two media, 
air and vitreous, of different refractive indices. Knowing the 
radius of curvature (8 mm.) and the refractive indices (1 and 
1-33) it is easy to calculate the focal distances. The anterior 
focal distance is 23 mm. and the posterior 31 mm., as compared 
with 13 mm. and 23 mm. respectively for the normal eye. If 
the aphakic eye were 31 mm. long parallel rays falling on the 
cornea would be brought to a focus on the retina and no correcting 
glass would be required for distance. It is easy to calculate the 
amount of axia] myopia of a phakic eye which is 31 mm. long. 
It has been already pointed out that in the phakic eye 1 mm. 
of elongation is equivalent to an axial myopia of 3 D. There- 
fore an elongation of 31 — 23 mm., i.e., 8 mm., equals 24 D (vide 
p. 493). 

The retinal image of the aphakic eye is about one-third as 
large again as the emmetropic retinal image. Hence vision of 6/6 
with a correcting glass after extraction is not quite as good as it 
seems. 


Accommodation is, of course, lost. The anterior chamber is 
deep, the iris tremulous, and there is often oboma of the 
iris upwards. In cases of doubt as to the rice of the lens 
the Purkinje-Sanson reflexes from the | rfaces should be 


sought. 
With the ophthalmoscope opacitke hill probably be found 
in the pupillary area, consistin y of remnants of the lens 


the mirror, and by the di method. If they are dense, 
discission is indicated beforsttempting to correct the refrac- 


tion ; if they are tn advisability of needling depends 
h 


capsule. They should be iy y oblique illumination, by 


upon the amount of n obtained with correction. 

In addition to ypermetropia, there is always some 
astigmatism 1 cases in which a corneal or corneo-sclerad. 
section has key made. If the section is in the upper part of 
the cornea che astigmatism is against the rule ; t.e., the cornea 
is flattengsNii the vertical meridian. The astigmatism usually 
amou 2or3D. It gradually diminishes, fairly quickly at 

N very slowly after the first few weeks, as the cicatricial 

sbé in the scar contracts. 


fir. 
tis 
SV ectnent-—the refractive error is determined by retino- 


Ag 
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scopy and by subjective tests. The ophthalmometer may 
afford help in these cases. Great patience is often necessary, 
for the patients do not readily accommodate themselves to the 
new optical conditions. A 10 or 11 D convex lens combined 
with a + 2 or + 3 D cylinder, axis horizontal, is about the 
correction usually required for distance. It should be remem- 
bered that the lens in the trial frame is usually farther from 
the eye than in well-fitting spectacles. With these strong 
lenses. an appreciable error is introduced, and: the spheres 
ordered should be 0:5—0-75 D stronger than those which give 
the optimum result with the trial frame. The sphere must be 
stronger by 4 D for near work. A small amount of false 
accommodation can be obtained by slightly altering the dis- 
tance of the glass from the eye. The correcting glasses should 
not be ordered earlier than six weeks after the operation, both 
on account of the necessity of resting the eye and because the 
astigmatism changes rapidly during the first few weeks. 

If one eye only has been operated upon, the other being 
cataractous, reversible spectacle frames may be ordered. In 
them the bridge is horizontal, so that when the distant glass 
is being used the near glass is in front of the eye which has not 
been operated upon, and vice versd. Reversible frames, 
however, never fit very satisfactorily. 

The aphakic eye is specially liable to erythropsia (qv.) and 
should therefore not be exposed to very bright light NN 

Anisometropia is the condition in which thy ction 
of the two eyes shows a considerable differeneg/ A slight 
difference is very common. The condition cause asthe- 
nopic symptoms. All varieties and ooo anisometropia 
occur. In the lower grades there is u inocular vision, 
though it is imperfect. In the mo es it is impossible 
without correction. Vision is then pwXcular, and there is some 
danger of the eye which is not used Beéoming divergent. If one 
eye is nearly emmetropic and th@ther myopic, the former may 
in some cases be used for di the latter for near, vision. 

Treatment.—Correctio Ze offers many diffi- 
culties. It has alre en mentioned that if correcting 
glasses are placed "uO anterior focal plane of the eye, the 
retinal images are tga same size as the emmetropic retinal image. 


In practice the s are farther from the eyes. Consequently 
with convex, s the retinal image is enlarged, with concave 
diminish high grades of anisometropia, therefore, there 


of the eyes. Patients find it difficult or impossible to fuse 
S 32—2 
V 


will be a iderable difference in the size of the retinal images 


| 


500 DISEASES OF THE EYE 


these sharp but diverse images. Moreover on looking obliquely 
through the glasses the prismatic effect and the distortion are 
different in the two eyes, enhancing the discomfort. No 
universal rules can be given for the glasses which should be 
ordered. The following suggestions will generally be found to 
work well :— 

If the difference between the two eyes is less than 4 D, the 
full correction should be ordered for constant use ; they should 
be perseveringly worn for at least six weeks. If still they can- 
not be borne, it will probably be necessary to correct only the 
less ametropic eye for distance. 

In patients of less than twelve years of age the full correction 
should also be ordered for constant use, even if the difference is 
greater than 4 D. The more ametropic eye should be exercised 
alone, as in cases of concomitant strabismus (vide p. 541). Very 
often the treatment will fail, but it should be tried in the 
interests of binocular vision. It is almost certain to fail in 
older patients. 

When the full correction cannot be worn constantly, both 
eyes can often be made to work together in comfort for near 
work by making each eye artificially presbyopic to the extent of 
half the difference between the two eyes. For example, sup- 
pose one eye is emmetropic and the other has 3 D of myopia, 
the patient will be most comfortable with + 1,5 D in front of 
the emmetropic, and — 1-5 D in front of geSproric eye for 


near work. 


THE CORRECTION OF ERRORS M Rerraonon. 


The correction of errors of refrac*òx has been already briefly 
sketched. It will be well, how o outline the method to be 
adopted in systematically ihg for and correcting these 
errors, and to indicate ep requirement which should be 
satisfied by spectacles. 

If the patient is less@yun fifteen years of age,— 

(1) Test the dist d near vision, if the child knows his 
letters : N 

(2) Test the pil reactions ; 


(3) Test tke) muscular balance by the screen test (vide 


PESEL a) 
(4) Haantine the fundi with the ophthalmoscope. 
Th Maer ung. atropini, 1 per cent., to be inserted witha 
gladd, three times a day for at least three days. 
the next visit— 
os Determine the error of refraction by retinoscopy ; 


O 
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(2) Thoroughly examine the fundus with the ophthal- 
moscope ; 

(3) Confirm the retinoscopy by subjective tests, if the child 
knows his letters ; 

(4) Order the correction according to the principles enun- 
ciated in the paragraphs devoted to the respective types of 
refractive error. 

If the patient is between fifteen and twenty-five years of age, the 
same procedure should be adopted, but in many cases the pro- 
longed action of atropin so seriously interferes with the patient’s 
employment that it may be replaced by homatropin. 

If the patient is between twenty-five and forty,— 

(1) Test the distant vision, the manifest hypermetropia, and 
the near vision ; 

(2) Test the pupil reactions and the range of accommodation ; 

(3) Thoroughly examine the eyes with oblique illumination 
and by the ophthalmoscope. 

If it is concluded that the defect is simply due to error of 
refraction, the further procedure depends upon the results of 
the subjective testing :— 

(1) Ifthe vision is 6/6 and J. 1, with a low degree of manifest 
hypermetropia and few asthenopic symptoms, glasses may be 
ordered according to the amount of manifest hypermetropia 
(vide p. 496). A 

(2) If the vision is less than 6/6 no Hm, but i$ read 
fluently when the type is held closer to the eye normal, 
the patient has probably simple myopia. neral homa- 
tropin should be instilled, and the glasses “fee according 
to the retinoscopy and subjective test r the mydriatic. 
The expert may feel justified in ordegi ašses without using 
a mydriatic, judging by the sbjeeae tests and his ophthal- 
moscopic examination, confirmed retinoscopy without a 
mydriatic. 

(3) If the vision is less tha, Oy, and 6/6 cannot be read with 
any spherical glass, or if s Cr ters only of 6/6 can be read— 
letters with oblique lipesQY., Z, being missed in that line and 
even in the other E f the patient is probably astigmatic. 
Homatropin must leynstilled, and the refraction corrected by 
retinoscopy. N 

If the patie over forty, the examination will be exactly 
as for on een twenty-five and forty, except that pres- 
byopia mue taken into account, and greater care must be 
ecerigatn instilling a mydriatic. Presbyopia affects the 
disa ision in hypermetropes in such a manner that 
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although 6/6 may not be read with the unaided eye, it may 
be possible with a convex lens. Its effect upon near vision 1s 
discussed elsewhere. It is of little use to test the near vision 
of a presbyope without the glass which is necessary to correct 
the presbyopia, since no useful knowledge is obtained. If the 
vision cannot be improved up to 6/6 with a spherical lens, the 
patient is probably astigmatic, or has some disease of the 
eye, e.g., incipient cataract. If ophthalmoscopic examination 
indicates merely the presence of astigmatism, homatropin 
(never atropin) should be instilled, but in every case in which 
this is done one drop of eserin, 0-5 per cent., is instilled into the 
eye before the patient leaves. After estimating the error of 
refraction by retinoscopy it 1s advisable to see the patient 
again after the effects of homatropin have passed off before 
ordering glasses for near vision. 

Spectacles.—In children spectacles with large round or 
“ round oval” “ eyes ” should be ordered, otherwise the child 
may look over them. 

In adults with astigmatism spectacles or rigid pince-nez 
must be ordered, never ‘“‘ folders.” The latter are never to 
be recommended, and are absolutely contraindicated in 
astigmatism. 


It is very important that all glasses fit accurately. In 
| . distant glasses the lenses must be centred opt the centres 
| are exactly opposite the centres of the pag 


en the visual 
axes are parallel. Near glasses are dec slightly inwards, 
and the lenses are tilted so that e Nincs form an angle 
of 15° with the plane of the faceX$they are then approxi- 
mately at right angles to aD l axes when the eyes are 


| directed downwards in a 

| Various forms of bifoca sses are sometimes used. In 

| them the upper part ggnttins the distant correction, the 
| lower part the near. ecommended, patients should be 

| warned that they. xperience some difficulty in going 
| downstairs and soù Since objects on the ground will appear 

| blurred when Oig through the glasses. 

| If tinted glaasés are desirable, e.g., in high myopia, albinism, 

| &c., the eg@gcting lenses may be tinted. For use in tropical 

| countrieg oken glass (vide p. 145) may be used. 


\S 
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CHAPTER XXV 
ANOMALIES OF ACCOMMODATION 


Presbyopia has been already explained (vide p. 51). It is a 
physiological condition and therefore not properly included 
amongst anomalies of accommodation. It is convenient, how- 
ever, to discuss its clinical treatment here, since it is so nearly 
allied to the correction of errors of refraction. 

It has been shown that no convex lens of greater strength 
than 4 D should be ordered to correct presbyopia in the absence 
of hypermetropia; further, that the rule that a presbyope 
requires + 1 D for every five years after forty errs on the side 
of being a somewhat liberal allowance. Rather less, and never 
more, should be ordered. Some people, especially if they have 
hypermetropia, and therefore still stronger glasses for near 
work, have discomfort with their proper presbyopic correction. 
It is usually due to the absence of any stimulus, deriyed from 
the accommodative effort, to converge (vide p. 51 a Theo- 
retically the visual axes should be parallel when Boe byopic 
correction is used. Convergence, however, #&tcessary in 
order that both eyes may see the near obit It may be 
eliminated by combining prisms, bases in 


h the correcting 
glasses. Ş 

In many occupations, e.g., boo O , carpentering, and 
so on, the work is held at a ante distance than ordinary 
reading distance. The correctidw/ for work must then be 
ordered according to the di@ance, a weaker glass being 
required for a distance gr than 22 cm. 

Myopes of course mays no glass for near work. Their 
presbyopic correcti stimated by the algebraic sum of 
their myopia and GA oia 

Paralysis of A modation, or cycloplegia, occurs in disease 
as well as fror direct action of drugs (cycloplegics) such 
as atropin a matropin. Unilateral cycloplegia is generally 
due to y contusion (vide p. 414), or to paralysis of the 
third nerwe. Bilateral paresis, less commovly paralysis, is 
ogg yen after diphtheria, but may occur after debilitating 
ilpes influenza, syphilis, diabetes, tabes, cerebral disease, &c. 
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Paresis of accommodation occurs as a premonitory symptom 
of glaucoma. 

In complete paralysis the sphincter pupille is also generally 
paralysed, so that the pupil is widely dilated. In paresis the 
pupil may be scarcely at all affected, especially after diphtheria, 
but in this disease the reverse of the Argyll Robertson pupil 
may be met with, viz., loss of reaction to accommodation 
with retained reaction to ight. The symptoms depend upon 
the condition of the refraction. If the patient. is myopic, 
the defect may pass quite unnoticed; if he is emmetropic, 
near vision will be alone affected ; if he is hypermetropic, both 
distant and near vision will be affected, but particularly the 
latter. In paresis it may be possible to diagnose the condition 
only by carefully measuring the range of accommodation. 

In diphtheritic cases the paralysis of accommodation follows 
the primary attack at an interval of several weeks, and is often 
associated with paralysis of the palate, loss of knee jerks, &c. 
The sore throat may have been very slight and its diphtheritic 
character unrecognised. The lesion is probably nuclear, 
either toxic or hemorrhagic. Cycloplegia in middle life 
should arouse suspicion of diabetes. It also occurs in chronic 
alcoholism. 

The prognosis is good in cases due to drugs or diphtheria. 
In traumatic cases the condition may be permànent. 

Treatment is that of the cause. Post- eritic cases 
should be treated with tonics, especially €ychnine. When- 
ever the condition is bilateral near wor be carried on by 
using suitable convex glasses, as ine e correction of pres- 
byopia. As a rule, however, the NCA should be kept at rest, 
so that it is inadvisable to ord sses. Miotics are some- 
times used, but they may do ge and seldom do good. The 
constant current may be tr@J 

Spasm of Accommodatie Tt has already been mentioned 
that the ciliary muş has physiological tone, which is 
abrogated by atro na is equivalent to about one dioptre. 
In some cases iti hd that atropin produces a much greater 
effect. This c&n phly be due to spasm of the ciliary muscle. 
It is found in young patients, and, contrary to what 
might be Gered, more often in myopes than in hyperme- 
tropes. Ro case an actual or relative myopia is produced. 
Spa AAD? accommodation is produced artificially by the 
instN&tion of miotics. 

spontaneous spasm of accommodation there is nearly 
ys some error of refraction. The eyes have usually 
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been subjected to too much near work under unfavourable 
circumstances. The condition should not be diagnosed unless 
proved to be present by the use of atropin. 

Treatment consists in the use of atropin for several weeks. 
The amount of near work must be limited and carried out 
under good conditions, the error of refraction being carefully 
corrected. 
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SECTION V 
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DISORDERS OF MOTILITY OF THE EYE 


CHAPTER XXVI 


ANATOMY AND PHYSIOLOGY OF THE EXTRINSIC 
OCULAR MUSCLES 


THE internal rectus is inserted into the sclerotic about 5:5 
mm. to the nasal side of the corneo-scleral margin, the inferior 
rectus 6'5 mm. below, the external rectus 7 mm. to the tem- 
poral side, and the superior rectus 7'5 mm. above (Fig. 272). 


the recti muscles of 4 “ye the superior oblique muscle 
seen from in front. O and of the superior, external 

and internal recti of right 
eye, seen from above. 


Rink Q 
Fie. 272.—Lines of Ro Fic. 273.—Lines of insertion of 


re about 10 mm. broad. The origin of these 
ind the optic foramen is much to the nasal side of 
rior pole of the eye. It has been proved that when 


h is called the centre of rotation (Fig. 274). This spot is 
uated about 13:5 mm. behind the centre of the cornea. It 


rinsic muscles act they turn the eye around a spot 
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lies in the same horizontal plane as the lateral recti. Con- 
sequently when the internal or external rectus acts it rotates 
the eye horizontally inwards or outwards respectively around 
a vertical axis through the centre of rotation without any 
rotation about the horizontal axis. When, however, the 
superior rectus acts, it not only pulls the eye upwards, but also 
inwards, while there is some rotation of the cornea, so that the 
vertical meridian assumes a direction from above down and out 
(torsion). Similarly when the inferior 
rectus acts the eye is pulled down 
and in, the vertical meridian of the 
cornea being deviated so that it 
lies from above down and in (Fig. 
275). 

The oblique muscles are inserted 
into the sclerotic behind the level of 
the centre of rotation (Fig. 273). 
Their direction of action is from be- 
hind forwards and inwards. Hence 
the superior oblique pulls the eye 
downwards and outwards, the inferior 
oblique upwards and outwards. The 
mechanism is so arranged that when 


the superior rectus and inferior ob- Fre. 274. am of the 
lique act simultaneously the eye _ lines o n of the ex- 
moves directly upwards; z.e., the AEN TE, of lett oes 
K X. , E 
upward movement caused by each Oeo aie a AA 
muscle is summated, while the in- the directions of 
ward movement and corneal rotati action of the muscles. 
. R.e., external rectus; 

of the superior rectus are E 


R.i., internal rectus; 
compensated by the outward W®ye- R.s. & inf., superior and 


ment and contrary corneal torsteh of inferior recti;  0.., 
the inferior oblique. Sin] when pe nee Om 
the inferior rectus and ior ob- ante 

lique act simultaneo the eye moves directly down- 
wards. 


Every morondik i the eyeball is a synkinesis (vide p. 527). 


In adversion ngaonly does the internal rectus act, but also 


the superior inferior recti, and it has been shown that the 
antagonist@Nwuscles are not merely relaxed, but are actively 
inhibitéWNNtn abversion the external rectus and both obliques 


S y with the inferior oblique. In depression the inferior 
ay s acts with the superior oblique. The movements already 


We 
ww 


are 1 tion. In elevation the superior rectus acts con- 
e S 
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described are all around three primary axes—vertical (move- 
ments in and out), coronal (movements up and down), and 
sagittal (torsion)—which pass through the centre of rotation. 
Still more complicated are the movements about secondary 
axes, 7.€., axes passing through the centre of rotation in s»me 
other direction, such as movements up and in, up and out, 
down and in, down and out. 

Not only is there uniocular synkinesis: under normal cir- 
cumstances there is always also binocular synkinesis. Adver- 
sion of one eye is accompanied by abversion of the other eye— 
conjugate deviation ; elevation or depression of one eye is 
always accompanied by elevation or depression respectively of 
the other eye. The only exception to this rule is the bilateral 


the corneæ. (Elschnig.) R, right eve ; eft eye ; T, temporal 


sides ; N, nasal sides. Phe dotted li Ox w the torsional effects. 


adversion of the eyes in cones Elevation of both eyes 
is accompanied by slight Z (divergence), depression by 


slight adversion (converge 
The oculomotor, aS cranial nerve, supplies all the 


extrinsic muscles he external rectus and superior 
oblique ; it also su s the sphincter iridis and ciliary muscle. 
The superior o is supplied by the fourth nerve, and the 
external hee he sixth nerve. A thorough knowledge of 
the arrange Cr of the nuclei of the cranial nerves in the mid- 
brain an ulla, and of the course and relations of the nerves 


to N tinations, is requisite for accurate diagnosis of the 


Frc. 275.—Diagram of the lines of action xO <trinsic muscles upon 


seat e lesion in cases in which they are involved. 
hird and fourth nuclei form a large continuous mass of 


Se cells situated near the middle line in the floor of the 
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aqueduct of Sylvius beneath the corpora quadrigemina or 
colliculi (Figs. 276—278). The cells nearest the middle line 
towards the anterior part of the third nucleus are smaller than 
the others ; they, with the cells of the opposite side, form an 
unpaired nucleus with two divergent horn-like processes in 
front (the Edinger- Westphal nuclei) (Fig. 280), which probably 
supplies fibres to the ciliary muscle (accommodation) and 
sphincter iridis (constric- 
tion of the pupil). It is 
probable that in the great 
large-celled lateral nucleus 
the levator palpebre is 
represented most an- 
teriorly, then from before 
backwards elevation of 
the eye, adversion, and 
depression, while abver- 
sion is relegated to the 
sixth nucleus, much 
farther back in the me- 
dulla (Fig. 280). There 
is little decussation of the 
fibres from the third 
nuclei of the two sides 
in the anterior part; but 
a considerable amount in 
the posterior part. 

The fourth nerve is 
unique among motor Fic. 276.—)g&g}tm of the positions of 
nerves in having a dorsal the nyel® df the Sere es 
decussation. Nearly, fo supigrio Sede PE A NE t Se 
not quite, all the fibres o corpus quadrigeminum. 
decussate in the superior 
medullary velum and are ibuted to the superior oblique 
muscle of the opposite, s) 

The sixth nucleus 1 he immediate vicinity of the facial 
(seventh) nucleus Q. 276, 279), the fibres from which make 
a large bend ar the sixth nucleus (Fig. 281). Hence 
vascular and şr lesions of the sixth nucleus are very liable 
to þe sccomepied by facial paralysis on the same side. All 


the fibr e sixth nerve are distributed to the external 


rectu e same side. 
rE eriat of distribution of the fibres from the third, 
f and sixth nuclei to muscles partly on one side and partly 
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on the opposite side of the body show that the nervous 
mechanism of co-ordina- 
tion of these muscles is 
extremely complex. 

A large and important 
tract of nerve fibres, de- 
rived in part from the 
anterior columns of the 
spinal cord, lies below 
and close to the third, 
fourth and sixth nuclei. 
This is the posterior 
longitudinal bundle 


Fie. 277.—Diagram of transverse section : 977 o 9 
of the mesencephalon at the level of (Figs. 277—279, 282). 
the third nucleus (level of 1, Fig. 282). Fibres pass between it 
Supr. c.q., superior corpus quadrigemi- and the nuclei under 
num; R, red nucleus; J.g.b., internal p : 5 : a 
geniculate body; H#.g.b., external geni- Sibi E 2 they py. 
culate body; O.Tr., optic tract. aDLy ave 


important 
functions in the co- 
ordination of move- 
ments and equilibration, 
which are so intimately 
related with vision. 
Among these fibres are 
also some„ķ&hich link up 
the sAN cleus of one 
side Gth the third 


nu of the other in 


è such manner as 
Pict in Fig. 282, 
( \Nhough the exact course 
of the fibres has not 


Fie. 278.—Diagram of Se ction heen definitely proved. 


of the mesencephalon at Abe “Tevel of g 
the fourth nucleus (level Fig. 282). These fibres are con 


Aq., aqueduct of Sylvi nf. c.q., in-Cerned in conjugate de- 
ferior corpus quadri ; p.l.b., pos-viation of the eyes to 
terior longitudina dle; Sup. ped., one or other side. Hence 
superior peduyete the cerebellum ; : 
Pyr. Tr., a tract. when one sixth nucleus 
4 is destroyed the patient 
is unable n his eyes to the same side, though the power of 
conver is unimpaired. Nuclear sixth nerve paralysis 
ESS causes loss of conjugate deviation of the eyes to the 
samwSside, and is very likely to be associated with facial 
alysis on the same side, whereas peripheral sixth nerve 
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paralysis causes only loss of power of movement of the same 


eye to the same side. 


The student should revise his knowledge of the anatomical 


relations of these and the 
neighbouring cranial 
nerves in their course from 
the nuclei to their respec- 
tive terminations. 
Orientation. — Orienta- 
tion of objects in space 
depends upon their rela- 
tion to the nodal point of 
the eye, t.e., the position 
of an object is determined 
by the line passing 
through the object and 
the nodal point, the spot 
where this line cuts the 


Fre. 279.—Diagram of transverse section 
of the pons at the level of the sixth 
nucleus (level of 3, Fig. 282). p.l.b., pos- 
terior longitudinal bundle; D, Deiter’s 
nucleus ; s.o., superior olive; C.r., resti- 


z z Lys form body; Pyr. Tr., pyramidal tract. 
retina being the position pee P3 


of the retinal image of the object. Conversely an object is 
said to be projected along the line joining the retinal image - 
with the nodal point. Objective orientation determines the 


Lev. palp. io Saas on 
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Fre. 280.—Diagt: f the probable position of the nuclei of origin of 
the fibres to © cular muscles in the third, fourth and sixth nuclei. 


+ 


relative Kis of objects to each other. Subjective orienta- 
tion, orNWe exact relation of the situations of objects 
to oy elves, is much more complex, depending upon an 
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accurate knowledge of the position of the body and of 
the eyes in the body, derived largely from the muscular 
sense. 

Corresponding Points.—When a distant object is looked at 
the visual axes are practically parallel: the object forms an 
image upon each fovea centralis. An object to one side of the 
object looked at forms its retinal images upon the temporal side 
of one retina and upon the nasal side of the other; these are 
called corresponding points. Points on the two retine which 
are not corresponding points in this sense of the term are called 

disparate points. If an object forms 
its retinal images upon disparate 
points it will be seen double (binocular 
diplopia). If the disparity is slight 
there is a great tendency to move the 
m eyes so that the images may be fused. 
CMT TY It will be noticed that the two foveæ 
are corresponding points. 
When a near object is looked at the 
J eyes converge the requisite amount to 
f bring the two retinal images of the 
/ object upon the two yellow spots. 
y Binocular Vision.—When the eyes 
W are normal the individual sees clearly 
À with both eyes the oþį&t looked at. 
Fro. 281.—Diagram of the The retinal images the two- eyes 
sixth nucleus and its : aes 
relation to the nucleus ato 106, rhen eS entical. This is 


Uf 
Y 
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and the emerging fibres obvious when ‘Ns remembered that 
of Jithe sevenitmeive thara joe iderable distance be- 
The relations cannot be ; : 
accurately depicted in tween t V eyes: If the object 18 
one plane. a solid bol}, e.g., a cube, the right 
eye sees a little more of the right side 
of the object, and vice versd. The two images are fused psycho- 
logically, and it is this, {jion of the slightly diverse images, 
combined with other @gts derived from experience, which 
enables the personylppreciate the solidity of objects. The 
estimation of the@aMtive distance of objects in or near the line 
of vision is still more complex. It probably depends upon the 
fact that the-jmages of objects farther or nearer than the object 
fixed are Pied at disparate points on the retine. A more 
distan ect will produce heteronymous diplopia, a nearer 
ho aous diplopia, as can be shown by experiment. The 
ANa is suppressed in actual vision, but it produces a 


dip 
N eto impression which is translated into appreciation 
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of distance. It will suffice if it is well understood that accuracy 
of stereoscopic and topical vision depends upon good sight with 
both eyes simultaneously. 

Convergence and Accommodation.—When a distant object 
is observed by an emmetropic person the visual axes are parallel 
and no effort of accommodation is made. If a near object is 
observed the eyes converge upon it and an effort of accommo- 
dation corresponding with the distance of the object is made. 
Convergence can be tested roughly by making the patient fix 
a finger or pencil which is 
gradually brought nearer to the 
eyes in the middle line. The 
eyes should be able to main- 
tain convergence when the ob- 
ject is 8 cm. (34 inches) from 
the eyes. If outward devia- 
tion of one eye occurs before 
this point is reached the power 
of convergence is deficient. 

There are various methods of 

recording the amount of con- Í Post Long! 
vergence. One very convenient | bundle 
method employs the metre 

angle as a unit. Suppose an 

object to be situated in the 

median line between the two 

eyes at a distance of one metre 

from them. Then the angle 

which the line joining the ob- Fra. 282.— RAA of the course of 
ject with the centre of rotation the i m the sixth nucleus 


of either eye makes with the bet concerned in conjugate 
dev 


(6) 


angle (Fig. 283). With an in- l 

terpupillary distance of 60 mathis angle is about 2°. Tf 
the object is two metres athe angle is approximately 
half as great, or 4 ma he object is 50 cm. away the 


angle will be 2 AE , the amount of accommodation 


z . . tion of the eyes. 1, 2, 3, lines 
median line is called one metre Nion of Figs. 277-279. 


which an emmetropic\e¥e exercises in order to see clearly an 
object 1 m. avay i D, 2 m. away 0:5 D, 50 cm. away 2 D, 
&c. Hence with yh emmetropic person the amount of con- 
vergence, T Gr in metre angles, is the same as the amount 
of accom ion reckoned in dioptres. 

u 


The anyouht of convergence can also be measured by prisms. 
If angy t one metre distant is looked at through a prism 


33 


; 2 
N 
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with the base directed outwards placed before one eye, 
e.g., the right, it may still be seen as a single object (Fig. 284). 
Now in order that the object may form its image upon the 
fovea of this eye it is necessary that the eye should be turned 
inwards an amount corresponding with the angle of deviation 
of the prism (vide p. 25). This method, besides affording a 
method of recording amounts of convergence, also shows that 
the relationship between convergence and 
accommodation is somewhat elastic. In the 
experiment described, although the amount 
of accommodation exercised remains the 
same, the amount of convergence is altered. 
Indeed, if the relationship were quite un- 
alterable a hypermetropic person would 
invariably have diplopia, for his accommo- 
dation is always in excess of the corre- 
sponding value of the amount of conver- 
gence exerted by an emmetrope. Moreover, 
the power to converge would gradually be 
lost- pari passu with loss of accommoda- 
tion in advancing age. 

If in the experiment described above the 
prism is held before the right eye with its 
base inwards it will still be found. possible 
to see the object single (Fi $n) Further, 
a distant object is still seg igle under the 
same conditions if th. ism has only a 
small angle of devi . This can only be 
accomplished by ‘ve divergence of the 

7, Cr eyes to an ar corresponding with the 
Fra. 283.—Diagram angle of deyi 1 of the prism. The power 
of the metre of diverge which may therefore be con- 
angle. Cr., Cl, sidered toNb& negative convergence, is much 
centres of rotation 
of the right and -°S Mthe power of convergence. Just 
left eyes. fference in the amount of accommo- 
N etween the far point and the near 
point is called 4h@Ymplitude of accommodation, so the differ- 
ence in convekgehce between the far point and the near point 
is called .t@ amplitude of convergence. Whereas, however, 
negative Ommodation, i.e., ability to see a point beyond 
infinitYN$t in less mathematical terms, so to flatten the lens 
that myope could see clearly without glasses, is impos- 
sib’ negative convergence, as has been seen, is possible 
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consists: of a negative portion and a positive portion. The 
former is measured by the strongest prism, base inwards, 
which can be borne without producing diplopia in distant 
vision. The latter is measured by the strongest prism, base 


O O 


f r ? 


f 
Fras. 284-285.—Diagrams of the action of adducting and abucting 
N 


prisms. O, object of fixation; f, f’, left and right R les. 
outwards, which can be borne without produgg CF lenis in 
the nearest possible vision. gS 
The convergence synkinesis is so co-X hated that the 
energy exerted is accurately divided hesen the two internal 
recti. Hence it is found that the eked is the same in the 
above experiments whether the prigis placed before only one 
eye, or a prism of half the strengths placed before each eye. 


O 
4? 


CHAPTER XXVII 


PARALYTIC AND KINETIC STRABISMUS SYNKINESES 
NYSTAGMUS 


Strabismus (oTpépery, to turn) or squint is a generic term 
applied to all those conditions in which the visual axes assume 
a position relative to each other different from that required by 
the physiological conditions. Strabismus may be provisionally 
divided into two great groups: (1) those due to known cause ; 
(2) those due to unknown cause. To the first group belong 
(a) those due to paresis or paralysis of one or more of the 
extrinsic muscles—paralytic strabismus; (b) those due to 
irregular activity or over-activity of individual muscles or 
groups of muscles—a sub-group which I propose to designate 
kinetic strabismus. To the second group belong (a) those 
cases which are characterised by the fact that the visual axes, 
though abnormally directed, retain their relative position in 
all movements of the eyes; they are thereforg termed con- 
comitant or comitant strabismus. here is oe roup of the 


second class is (b) cases in which there is strabismus or 


heterophoria. 
PARALYTIC EAA $; 


Signs and Symptoms.—(1) ENRiion of Movement.—In 
paralysis of an ocular muscle the/ability to turn the eye in 
the direction of the normal piion of the muscle is diminished 
or lost. In slight paresis, tħ€ defect in mobility may be so 
small as to escape obs tion without special tests. In all 
positions in which thexxdcted muscle is not brought actively 
into play the visud\axes assume their normal relationship. 

Limitation vement is tested roughly by fixing the 
patient’s head ‘gpl telling him to follow the movements of the 
surgeon’s . The finger should be held vertical in testing 
horizont ovements, horizontal in testing vertical move- 
meni Oe accurate record of the movements of each eye can 

Ahed by taking the field of fixation. The patient is 


h the head fixed and the other eye screened the patient 


ES 
i at the perimeter as for recording the field of vision. 
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looks as far as possible along the arc of the perimeter, test 
types being moved in from the periphery until he is just able to 
read them. The normal field of fixation is about 50° down- 
wards and 45° in all other directions. 

When the eyes are turned in the direction of the normal 
action of the paralysed muscle the affected eye remains 
stationary. It deviates therefore relatively to the other 
eye; this position is called the primary deviation (Fig. 286). 


O 


Re 


ry 


Fre. 286.—Diagram of primary deviationg esis of the right external 
rectus. Pp, angle of primary deviati n, n’, left and right nodal 
points. 


The angle of deviation is TY which the line joining the 
object observed with tha af point makes with the visual 


line. 
If the sound eye ÇH era by a screen, and an attempt is 
ec 


made to fix an object’so situated that the paralysed muscle 
is brought into <r it will be found that the eye behind the 


screen devia more than the primary deviation of the 
4 + 
paralysed For example, if the right external rectus is 


paralysec “the left eye is covered, then on attempting to 
fix an >n nae to the right w ith the right eye the left 
eviate very much to the right, so mucha in fact that 


518 DISEASES OF THE EYE 


its line of vision is well to the right of the object fixed. Hence, 
if the screen is removed suddenly the left eye will spring back 
to the left so as to take up fixation. This deviation of the 
sound eye is called the secondary deviation (Fig. 287). The 
reason why the secondary deviation is greater than the 
primary is that in conjugate deviation of the eyes the nervous 
energy is equally distributed between the muscles of the two 
eyes. Now the effort to take up fixation with the paralysed or 


© 


Fic. 287.—Diagram of seoqajary deviation in paresis of the right 
external rectus. S, scre front of left eye; s, angle of secondary 


deviation. 

© 

paresed eye is Q Wrreater than normal. Consequently the 

sound eye behigd pre screen moves through a greater distance 

i.e., through a distance corresponding with the 

excessive exerted. This feature is of great importance 

becauge n well marked it distinguishes paralytic squint 

fror NY concomitant type in which the secondary deviation 
is N to the primary. 

2) Diplopia.—The chief complaint of patients with paralysis 

n extrinsic muscle is often that they see double. Diplopia 


O 
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occurs only over that part of the field of fixation towards 
which the affected muscle or muscles move the eye. If both 
eyes are functional and one deviates, i.e., if the visual axes 
are not parallel in looking at a distant obj ect, or if the amount 
of convergence is not accurately adapted to the position of 
the object in near vision, binocular diplopia results. When the 
deviation is due to paralysis of one or more extrinsic muscles, 
the eye on the sound side fixes the object accurately, while 
the other eye deviates. Suppose the left eye fixes accurately 
while the right deviates inwards, 

a bright, sharply defined foveal O o' 
image is seen with the left eye. : 
The image formed by the object 

on the right retina, falling as it 

does upon the line joining the 

nodal point with the object, lies 

to the nasal side of the retina. 

The patient being unconscious 

of the malposition of his eye 

orients the object subjectively 

as if the eye were straight. He 

knows from experience that ob- 

jects which form their images 

upon the nasal side of the retina 

are situated to the temporal 

side. He therefore projects the 

object with this eye to the right 

of its actual position. This is 

called homonymous diplopia, be- pig Sone an of hanea 
cause the object as seen by the “Sh. iplopia. f, f’, left and 
right eye is to the right of the ; oven n, > left eee 
object orpo by the left oys Sen EN a A a 
(Fig. 288). . 


Y were the fovea, i.e., to O’ 
If the right eye deviata O 


wards, heterom patie o diplopia results, because the 


object as seen with g eye lies apparently to the right 
of the object as se the right eye (Fig. 289). 


a the image seen by the squinting eye 


In binocular djpl 
(false or eppuri nago): is less distinct than that seen by the 
fixing eye (t mage), because only in the latter case does the 
image f on the fovea centralis. The angular displace- 
ment o false image is equal to the angle of deviation of 
the e 


ilse Orientation.—It will be seen from what has 


> 


AČ 
wy 


O 
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already been said that false orientation is a necessary accom- 
paniment of binocular diplopia. Suppose that a patient 
whose right external rectus is paralysed shuts his left eye and 
attempts to fix an object situated towards the right. Let 
him now quickly strike at the object with his extended index 
finger. The finger will pass considerably to the right of the 
object. This is called false projection. It depends upon exactly 
the same principle as the increase of the secondary deviation. 
The object is projected according to the amount of nervous 
energy exerted; as this is greater than that exerted under 
normal circumstances, the ob- 
ject is projected too far in the 
direction of action of the para- 
lysed muscle. It is essential 
that the finger should be 
directed at the object quickly, 
otherwise the error is noticed 
and compensated for. For ex- 
ample, if under the same cir- 
cumstances the patient is told 
to walk towards an object situ- 
ated at some distance to the 
right, he first steps too far to 
the right, then xecognises his 
mistake and cgpetys it. In old 
paralysis theg eni may learn 
} completely to 

or the deficiency. 
toon of the Head.— 
Fic. 289.—Diagram of heterony- S lent holds his head ep 
: is face is turned in the 


mous (crossed) diplopia. : : : 
ection of action of the para- 
lysed muscle. For calcd paralysis of the right external 


rectus the patient kee s head turned to the right. The 
object of this ran e@y is to abolish the diplopia and its 
attendant unpleasgy Consequences as much as possible. In 
complex. paral Che position of the head is still such as to 
relieve the diklobia to the maximum extent, the position 
being adopié@unconsciously. 

“ Ocul DY rticollis ” is a term sometimes applied to tilting of 


the h NY compensate defective vertical movements of one eye. 
INMWstinguished from true torticollis in that there is a simple 


o fe) 


Ider ; moreover, the sterno-mastoid is not unduly contracted. 


It ï 
tyne of the head, the chin not being rotated towards the opposite 
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It occurs chiefly in cases of congenital origin—probably mal- 
insertion of the muscles—but has been met with after interference 
with the pulley of the superior oblique in frontal sinus operations. 
The vertical defect is made manifest by placing the head straight, 
when diplopia is also elicited. 

(5) Vertigo, &e.—Vertigo, leading to nausea, and even 
vomiting, is due partly to diplopia, partly to false projection. 
It occurs chiefly when the paralysed muscle is called upon to 
exert itself. When the gaze is turned from the region of 
correct to that of false localisation, objects appear to move 
with increasing velocity in the direction in which the eye is 
moving. The unpleasant symptoms are counteracted par- 
tially by altering the position of the head, or completely by 
shutting or covering the affected eye. 

In paralyses of long standing, false orientation gradually 
ceases (vide supra). Diplopia also tends to disappear or become 
less troublesome; the patient learns to ignore the impres- 
sions derived from the affected eye. Contracture of the 
antagonists of the paralysed muscle gradually sets in, which 
has the effect of increasing the primary deviation. Since the 
retinal image is thus thrown farther to the periphery, where 
the sensitiveness is less (vide p. 63), its suppression is 
facilitated. 

Investigation of a Case of Ocular Paralysis —The patient 
usually seeks advice on account of diplopia. ly dome cases 
the nature of the case is obvious immediately ENS the stra- 
bismus or from the manner in which the Ka held. In 
most cases these features are too slight to,c è the diagnosis. 

(1) The first procedure should be Over one eye in 
order to determine whether the ia is uniocular or 
binocular. 

(2) Having decided that th K oi is binocular the 
patient should.fix the surgeon’ r and the field of fixation 
of each eye should be car investigated (vide p. 502). 
In cases of complete parakyytof one or more muscles it may 
be possible to make a Y rate diagnosis from the observa- 
tion of the defective fShement combined with investigation 
of the exact positiows/of the images of the finger in different 
areas of the fiek&pf binocular fixation. In cases of paresis 
the lah ae of the images is too obscure to permit of 
a re 1e problem by this means. 

ine cases the diplopia must be investigated by more 
Peat “Sis. The patient is taken into a dark room. A 
red. ia! is placed before one eye in order to distinguish its 
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image. A lighted candle is then moved about in the field of 
binocular fixation at a distance of at least four feet from the 
patient, the patient’s head being kept stationary. The posi- 
tions of the images are accurately recorded upon a chart with 
nine squares marked upon it (Fig. 290). The examination 
may be carried out by the surgeon turning the patient’s head 
in various directions while the candle is kept stationary. The 
following data are derived from this examination :— 
(a) The areas of single vision and diplopia ; 
(b) The distance between the two images in the areas of 
diplopia ; 
(c) Whether the images are on the same level or not ; 
(d) Whether one image is in- 
R clined or both are erect ; 

(e) Whether the diplopia is 
homonymous or crossed. 

These data, if concordant, 
are sufficient to diagnose the 
paralysis. The false image is 
determined by the direction in 
which the images are most 
separated from each other. 
This is the direction of the 

Fic. 290.—Diplopia chart for the normal action ofythe paralysed 
right external rectus. The oblique muscle. Th N image can 
line through the chart shows the . . 
limit of the fields of single vision often be ngised by being 
and of diplopia. The dotted the fain | the two or by 
arrows show the positions of the AN i by covering one 


false image in differ ; 
he feld eh tont parta {ot eye án be shown to which 


s image belongs. 


It must be remembered Ta tests are purely sub- 
jective. In many cases patients are stupid or their 
intelligence is obscuredeoby intracranial disease; or con- 
tracture of the DAO muscles may have set in. Conse- 


quently the NN not infrequently discordant, and 


accurate diagnosjaw vay be extremely difficult or impossible. 
There are iver jo infrequent causes of ambiguity. The 
paresis may, Mwfhask a latent squint (vide p. 544), or the 
patient m x with the paralysed eye, especially if this eye 
has the €rgater acuity of vision. 

NS ure of the diplopia and the position of the images 
in WW of the nine areas of the field of fixation for paralysis 
ach individual muscle should be worked out by the student. 


ea 
or this exercise he should rely upon his knowledge 


Q 
Hw 
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of the anatomy of the muscles and their consequent action 
in each position of the eye. Considerable ingenuity has 
been used to devise mnemonics for determining the position 
of the false image. One of the most satisfactory is shown in 
the accompanying diagram (Fig. 291). It may be pointed out 
that all the signs, with the exception of the deviation of the 
eye, VizZ., defective movement, false projection, increase of 
diplopia, secondary deviation, and position of the head, are 
towards the side of the paralysed muscle. 

Varieties of Ocular Paralysis —I one muscle alone is affected 


Et0) Ls.r. R.s7: 


/ 
/ pans y) y 
L. s.o. Li.r. Rir R.s.o. 


Fic. 291.—Werner’s mnemonic for paralyses of elevator and depressor 
muscles. Note that the right muscles are to the right, the left to the 
left; recti in centre, obliques outside, superior recti aboye\ superior 
obliques below. The diagram illustrates the normal g N of the 
muscles and the type of diplopia caused. For exan Actions : 
The recti adduct, the obliques abduct; the superigx scles (R.s.r., 
L.s.r., R.s.0., L.s.0.) produce inward torsion, the iffarldr muscles out- 
ward torsion; themovement follows the dir n of the arrow, 
e.g., R.s.r. moves the eye inwards and upwaeds’and causes inward 
torsion. Diplopia: The false image (byalsgn)arrows) is displaced in 
the direction of action of the muscle ; QY re, for muscles in the 
upper half (L.i.o., L.s.r., R.s.r., PR diplopia occurs on upward 
movement of the eyes, and the fal aage is higher than the true. 
The diagram also shows whether Q% diplopia is homonymous or 
crossed. -Tf the patient fixes wf the paralysed eye the figure must 
be rotated so that the false i becomes vertical. 


it is generally the exte Qtctus or the superior oblique, since 
each of these is suppl y an independent nerve. 

Affection of sevraj muscles simultaneously is usually due 
to paralysis of the third nerve. All the extrinsic and intrinsic 
muscles of Re oth eyes may be paralysed—ophthalmoplegia 

) If only the extrinsic muscles are affected 


totalis ( sok aad 

the cog is called ophthalmoplegia externa ; if only the 
intrinsic See pupillæ and ciliary muscle) o oihana 
unter. 

aS tigate paralysis is the term applied to abolition of certain 
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synkineses. Thus ability to look up, to the right or left, or 
down may be lost. Inability to converge may also occur. 
Such defects might be conveniently termed symparalyses. 

Paralysis of the External Rectus.—There is limitation of 
movement outwards, and the face is turned towards the 
paralysed side. Diplopia occurs on looking to the paralysed 
side. It is homonymous; the images are on the same level, 
and erect, becoming more separated on looking more towards 
the paralysed side. The false image is slightly tilted on looking 
up or down as well as towards the paralysed side. 

Paralysis of the Superior Oblique—tThere is limitation of 
movement downwards and towards the paralysed side ; the 
face is turned downwards and towards the sound side. Dip- 
lopia occurs on looking down (Fig. 292). It is homonymous ; 


Fie. 292.—Diplopia chart for the Fic. 293. p opia chart for the 
right superior oblique. right hrd nerve. The area 
enc, by the curved line is 

a of single vision. 


t 
the false image is lower and its D) end is tilted towards the 
true image. The distance heie Tf the images and the inclina- 
tion of the false image incre@SyYon looking down and towards 


the paralysed side. ins has great difficulty in going 


downstairs, and vertig6\~s usually a particularly prominent 
symptom. Q 
Paralysis of the N Nerve.—In complete paralysis of the 
third nerve t¥@r@1s ptosis, which prevents diplopia. On 
raising the lid Ywth the finger the eye is seen to be deflected 
outwards dxatBomewhat downwards, owing to the tone of the 
two unp@lysed muscles. The pupil is semi-dilated and 
imn S and accommodation is paralysed. There is a slight 
N f proptosis, owing to loss of tone of the paralysed 


rds, to a less degree downwards. With the lid raised 


dogn 
aN es. There is limitation of movement upwards and 
Nr 
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there is diplopia, which is crossed, the false image being higher, 
with its upper end tilted towards the paralysed side (Fig. 293). 
Paralysis of the third nerve is often incomplete, and indivi- 
dual muscles may occasionally be affected alone. 
Aitiology.—Paralysis of ocular muscles may result from a 
lesion situated in any part of the nerve tracts from the cerebral 
cortex to the muscles. The site may therefore be intra- 
cranial or intraorbital. Cortical lesions usually cause loss of 
synergic movements, e.g., conjugate deviations, but simple 
ptosis may be due to such a lesion. The diagnosis of nuclear 
and peripheral lesions depends largely upon knowledge of the 
anatomical relations of the nuclei and nerves. It is beyond 
the scope of this work to treat the subject exhaustively here. 
It may be mentioned that paralysis of the external rectus, 
sometimes bilateral, is common in babies. It may be due to 
the use of forceps during delivery, the sixth nerve being most 
exposed to pressure, or to maldevelopment of the nucleus. In 
the latter case there is loss of conjugate deviation to the same 
side (wde p. 510), and the seventh nerve is normal. In 
acquired sixth nuclear paralysis in adults the seventh nerve 
is usually implicated (vide p. 510). In congenital paralysis of the 
external rectus contracture of the antagonists does not occur. 
Other nuclei may be maldeveloped, or they may be picked 
out by the lesions of syphilis, tabes, or disseminated ¢clerosis. 
The commonest cause of ocular paralyses is sypl@h¥, which 
may affect the nerves at their origin or in any, of their 
course (see Section VI.). Syphilitic paralysi Sually a late 
manifestation. The third nerve is affecte st frequently, 
but not necessarily equally in all its aches. Tabes is 
responsible for a large proportion o cases (vide p. 555). 
Ocular paralyses of intracranial er may be due to affec- 
tions of the blood vessels haga thrombosis, etc.—or 
to external pressure—tumours dclots, periostitis, etc. 
Other causes are dipht , diabetes and other toxic 
conditions, injury, etc. ysis of both extrinsic and in- 
trinsic ocular muscles Ss common and early feature in 
encephalitis letharg Paralysis, especially of the external 
rectus, sometimes follows spinal anesthesia with stovain ; the 
onset is rapid; Gd recovery usually takes many w eeks. 
Ophthalmoplegf migraine is a rare cause (vide p. 392). 
Paralys e external recti is common in cases of intra- 
cranial Wr with high intracranial pressure, and generally 
has noqločalising value. It may be due to traction on the 
ner Y more probably to pressure by the anterior inferior 


526 DISEASES OF THE EYE 


cerebellar and internal auditory arteries, which cross them at 
right angles and often lie ventral to them—the nerves are 
strangulated between the vessels and the cedematous and 
swollen pons (Cushing). This may also account for the spinal 
anesthetic cases, and for ophthalmoplegic migraine, the third 
nerve passing between the superior cerebellar and the posterior 
cerebral arteries. 

Injury to and disease of the orbit may affect the nerves 
of muscles in this situation by rupture, pressure, inflam- 
mation, &c. 

The prognosis varies with the cause. Ocular paralyses are 
so often early signs of grave nervous disease that the prognosis 
should always be guarded. Those due to peripheral disease, 
dependent upon syphilis or “rheumatism,” may speedily 
recover. Long-standing cases rarely recover. 

Treatment. —S8yphilitic cases should be treated by mercury 
and increasing doses of iodides, and this treatment should be 
applied to all doubtful cases. Salvarsan should be tried in 
intractable cases. Some cases improve on salicylates, or 
colchicum and iodides. Diaphoresis may be used. The con- 
stant current is chiefly useful in keeping up the metabolism of 
the muscles until innervation is re-established. It probably 
has little therapeutic influence upon the paralysed nerve. 

Occasionally symptomatic treatment affords, relief to the 
patient. The diplopia may sometimes be re us by suitable 
prisms, but this treatment is rarely of muc wing to the 
variation in the amount of the deviation j Cire positions 
of the eyes. Occasionally good is done Qyxercising the weak 
muscle with strong prisms (vide p. 54 n old cases an opera- 
tion may be indicated, usually tepeggpry of the antagonist with 
advancement of the paralysed mtgge, thus putting the affected 
muscle under better mechani ANconditions. Itis only suitable 
for paretic, not paralytic, caSe&, and should never be adopted 
until all other means , failed. It is therefore seldom 
indicated. 

If diplopia is N Oublesome and cannot be relieved by 
the means su spectacles should be ordered with a 
ground glass ea of the affected eye. 


+ 


R 


KINETIC STRABISMUS. 


aoe rt Se of strabismus occur as the result of irritative 
‘nial lesions, and are due, not to paralysis, but to 
ular action or over-action of certain muscles, caused by 
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unequal stimulation of the nerve centres or nerves. Such 
squints are common in meningitis and lesions of the mid-brain 
or cerebellum, such as tumours (glioma, tubercle, gumma, &c.). 
The occurrence of the squint only during epileptiform fits or its 
irregularity of type may render the diagnosis from paralytic 
squint easy, especially when there are other prominent symp- 
toms of cerebral irritation. In other cases, especially in the 
early stages of the disease, the diagnosis from paralytic or con- 
comitant squint may be extremely difficult. 


SYNKINESES. 


The extrinsic muscles take part in many normal and patho- 
logical synkineses. When the eyes look up the levatores palpe- 
brarum raise the lids and in extreme upward movements the 
frontales also contract. In congenital ptosis (q.v.) upward move- 
ment of the eyes is often defective. On looking down the lid 
follows the globe. In exophthalmic goitre the lid follows tardily 
or not at all (von Graefe’s sign) ; in total facial paralysis the lid 
follows the globe on looking down, though the eye cannot be 
closed voluntarily. On closing the eyes, as in sleep, the eyes turn 
upwards and outwards. The same movement of the eyes occurs 
on attempted closure in total facial paralysis. On the other hand, 
the eye sometimes closes in total seventh nerve paralysis on 
synergic activity of other facial muscles, as in laughing. į The so- 
called “ jaw-winking” synkinesis is particularly WN 
these rare cases one levator palpebre is thrown into : ity € o 

eating, and sometimes on reading aloud. rne gAn is 
usually specially associated with lateral mgyenpnts of the jaw, 
due to action of the pterygoid muscles, wha Or innervated by 
the fifth nerve. In most cases, but n here is slight ptosis 
of the affected lid, and in cases with benital ptosis the syn- 
kinesis occurs on sucking. Allied he jaw-winking cases are 
others in which , spasmodic lid movéwents occur on lateral devia- 
tion of the eyes. The conye@gnce pupillary synkinesis has 
already been mentioned: t jay be added the contraction of 
the pug pil on forced closur i€ lids. In rare cases spontaneous 
rhythmical variations ir AN size of the pupil are accompanied by 
ocular or lid movemdntg™ They are usually associated with con- 
genital or early O e paresis of the third nerve. The pupil 

about 2 mm. diameter, then after 5—10 


seconds. action is hastened by action of the internal 
rectus, € ion by action of the external rectus. The move- 
ments are accompanied by spasm and relaxation of the ciliary 
mus 


contracts rapidly 
seconds ow NoOwly to 6—7 mm., contracting again after 15—20 
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NYSTAGMUS. 


Nystagmus (vvoragewv, to nod) is the term applied to 
rapid oscillatory movements of the eyes, independent of the 
normal movements, which are not affected. The oscillations 
are involuntary, though in rare cases normal persons can 
imitate them. They are usually lateral, but vertical, rotatory, 
and mixed rotatory and lateral or vertical nystagmus are not 
uncommon. The condition is almost always bilateral, though 
the movements may be much more marked in one eye than 
the other. In such cases it may be necessary to examine the 
eye very carefully with the ophthalmoscope (corneal reflex, 
retinal vessels, &c.) before the presence of nystagmus can 
be demonstrated. Unilateral nystagmus does occur, but 
it is probable that many of the cases described are really 
bilateral. 

Nystagmoid jerks, t.e., larger rhythmic jerking movements, 
most pronounced at the extreme limits of the normal move- 
ments of the eyes, should be distinguished from true 
nystagmus. They are not uncommon in normal people 
under certain conditions—fatigue, railway travelling, &c. The 
fundamental cause is probably quite different from that of true 
nystagmus, though both may occur together. 

Nystagmus may be congenital or early rh h it may be 


acquired. These two groups of cases should. asd be carefully 


distinguished on account of their different p 
tion. Congenital and early infantile n mus, t.e., nystag- 
mus dating from birth or within a few grbks of birth, occurs in 
congenitally malformed eyes, in a sm, and in eyes with 
congenital or early developed ties of the media, e.g., 
leucoma or anterior polar oO due to ophthalmia neona- 


ogical founda- 


torum (q.v.), macular chang c. The cause in these cases is 
inability to develop nor xation. Fixation is developed 
during the first few week fe, the eyes being moved aimlessly 
and independently t is acquired. Any cause seriously 
diminishing the gQQ8y of macular vision occurring at this 
period is liable ve rise to nystagmus ; if the eye is blind, 
nystagmus is Ne¥ developed. Nystagmus is present in total 
colour blings (q.v.), in which vision is carried out by the rods 
alone, an ere is therefore a central scotoma. In some con- 
con es it is impossible to discover such a cause. In afew 
suck Qsses ancestors or relations have been albinos. 


ystagmus may be acquired in infancy after the period at 
h fixation is developed. This form occurs in spasmus 


PARALYTIC AND KINETIC STRABISMUS 529 


nutans, in which it is associated with nodding movements of 
the head. It occurs in the first year of life. The nodding of 
the head may be antero-posterior (affirmation), lateral (nega- 
tion), or rotatory. It develops some weeks before the nystag- 
mus, ceases during sleep, and disappears before the nystagmus. 
The nystagmus is very fine and rapid, and may be vertical, 
rotatory, or lateral. It is generally more marked in one eye. 
The whole symptom-complex disappears in time—one of the 
few cases in which nystagmus disappears spontaneously. The 
nystagmus may disappear in one eye before the other; such 
cases may be mistaken for true unilateral nystagmus. In rare 
cases head nodding with nystagmus is congenital and heredi- 
tary, and in these cases persists throughout life (Hancock). 

Nystagmus in adults occurs in disseminated sclerosis, disease 
of the cerebellum and vestibular tracts, and of the semicircular 
canals (e.g., occasionally on syringing the ears), Friedreich’s 
ataxia, &c. In disseminated sclerosis the movements are 
generally horizontal and are elicited in the early stages only in 
extreme lateral positions of the eyes. Cerebellar irritative 
lesions cause coarse nystagmus towards the side of the lesion 
and fine nystagmus to the opposite side. Some of these cases 
show analogy with hippus (vide p. 58), and like it are probably 
dependent upon the rhythmic activity of nerve centres. 
Nystagmus may also occur in adults as an “ oeatpation 
neurosis,” the commonest form being coal-miner’s REMUS 
(vide infra). 

In congenital and early infantile nystagmus (Oe patient is 
wholly unconscious of the movements, sing@ objects do not 
appear to move. Vision is usually Ne mn spite of correc- 
tion of errors of refraction which ce y accompany the 
defect. In some cases of acquired n§tagmus in adults objects 
appear to move. 


The prognosis is good in sp@pmus nutans and in miners’ 
nystagmus if the acy Changed, though recovery is 
slow. In all other cases though it tends to diminish 
with advancing cy oy is therefore palliative, 
consisting in correct refraction, wearing smoked glasses 
in albinism, and Gi © any disease which may be present. 

NS stagmus occurs in disease of the internal ear 


in which RN Ws icircular canals are involved, and can be produced 
in norma jects by rotation in a speci ially designed chair or by 
gto current through the head. The nystagmus is 

with a rapid and a slow ¢ component, is bilateral, and 


a4 


Ta 


530 DISEASES OF THE EYE 


horizontal or rotatory, but varies according to the semicircular 
canal stimulated. Hither pair of semicircular canals can be 
stimulated by rotation with the head in a suitable position. 
Destruction of one labyrinth causes rhythmic nystagmus towards 
the opposite side, which ceases if the other labyrinth i is destroyed. 

Miners’ Nystagmus occurs chiefly in those who have worked 
long at the coal face. The patient ‘complains of defective vision 
which is worse at night, headache, giddiness, photophobia, 
dancing of lights and movements of objects. The nystagmus 1s 
essentially rotatory and very rapid ; in latent cases it is elicited 
by fixing the head and making the patient look up. In severe 
cases fhe lids are nearly closed and the head is held backwards ; 
there is tremor of the head and eyebrows. The disease is six 
times as common in pits which use safety-lamps as compared 
with those that use naked lights, and varies inversely with the 
illumination (Llewellyn). Continual looking upward at work 
is only a contributory cause, other such causes being ill-health, 
accidents, errors of refraction, subnormal pigmentation, &c. 
Scotopia, or vision in a dull light, is carried out almost entirely 
by the rods. Under these circumstances visual acuity is greatest 
10°—15° outside the fovea, and there is a physiological “central 
scotoma. There is great di ifficulty in keeping up fixation, and 
the evidence is strongly i in favour of the view that this is the 
essential ætiological factor in miners’ nystagmus. Improvement 
in miners’ lamps and in the lighting of mines would probably 
eliminate the disease, which is a cause of enorm ra loss 
in compensations, &e. 


CHAPTER XXVIII 


CONCOMITANT STRABISMUS HETEROPHORIA. CON- 
GENITAL DEFECTS 


CONCOMITANT STRABISMUS 


In concomitant strabismus the visual axes, though abnor- 

mally directed, retain their abnormal relation to each other in 
all movements of the eyes. It differs therefore in this respect 
from paralytic strabismus, in 
which the relationship of the O 
visual axes to each other 
changes with every movement 
of the eyes in the direction of 
action of the paralysed muscle 
or in the resultant direction of 
action of the paralysed muscles 
when more than one is affected. 
The secondary deviation in con- 
comitant squint is equal to the 
primary deviation, a fact which 
demonstrates the absence of 
paralysis (Figs. 294, 295). The 
deviation of the visual axes 
may be convergent or diver- 
gent, the former being the 
more common. . 

In every case in which t 
direction of the visual axe; ve 294.—Diagram of primary 
aberrant paralytic strabhonhis ee in concomitant conver- 

A HRE gent strabismus. 

must first be elimipafe) Varia 

testing the nice eid! ORY the eyes in all directions with the 
finger. If they ae to be normal and there is no com- 
plaint of diplopgy may be concluded that there is no para- 
ivsis. . It do CONT follow that there is concomitant squint. 
The conyé QO: or divergence of the axes may be only 
appare marked appearance of convergent squint is 
a seen in myopic eyes, of divergent squint in hyper- 

34—2 
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metropic eyes. It will be observed later that true concomitant 
convergent squint is most commonly associated with hyper- 
metropia, divergent with myopia, i.e., the opposite of apparent 
strabismus. 

Apparent strabismus is due to the fact that the visual axis of 
the eye is very rarely coincident with the optic axis (Fig. 296). 
The optic axis, i.e., the axis upon which the cornea and lens are 
centred, passes through the centre of rotation of the eye and 
approximately through the centre of the pupil. The visual 
axis passes through the nodal point and the fovea centralis, 

thus crossing the optic axis 

O and making a small angle 
with it. This angle is very 

nearly equal to an angle 

which is called the angle 

gamma; it is commonly 

spoken of clinically as the 

angle y. In the emmetropic 

eye the angle y is said to 

be positive, t.e., the optic 

axis cuts the retina internal 

to the fovea centralis. In 

hypermetropic eyes the angle 

y is also positive but greater 

than in AMpetropia. In 

myopia th Angle y is absent 

or nega@€Ne, z.e., the visual 

axi o the optic axis co- 

ir or the latter cuts the 

Fic. 295.—Diagram of neg external to the fovea 

‘ara eat concomitant me ntralis. 

ira Ce ee Now, neither of these lines 
can be seen, and the direggon of the line of vision is judged by 
the position of the roe Hence the greater the size of a 
the eye will appear to look out- 


positive angle y t 
wards. If the a, y is negative the eye will appear to 
look inwards. refore in high hypermetropia there will be 
an apparent, d¥érgent squint, in high myopia an apparent 
convergentn§ unt. The latter is the more striking because 
the em opic eye usually has a positive angle y of 5°, thus 
Pro an apparent divergence of 10°, which, however, we 
1 


areNW®ustomed to regard as the normal position of the eyes. 
saving decided that the case is not one of paralytic stra- 
ishus, it is necessary next to show that it is real, not merely 
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apparent. This is easily done as follows: The patient is told 
to fix the surgeon’s index finger, which 
is held up at least two feet from the O ò% 
eyes. If it is held closer, as is too often 
done, normal convergence will vitiate 
the result. The surgeon’s left hand or 
a screen is held in front of the patient’s 
right eye; the left eye will now be 
accurately fixing the finger. The screen 
is then moved so as to cover the left eye, 
fixation being now taken up by the right 
eye. If the right eye moves inwards 
or outwards at the moment when it 
takes up fixation there is a true squint ; 
if it remains absolutely motionless the 
squint is apparent only. 

Having now eliminated both para- 
lytic and apparent strabismus, it 1s 
almost certain that the case is one of 
true concomitant squint (see, however, 
p. 543). In concomitant squint one af 
eye maintains fixation while the other Fia. 296—Apparent 
is adverted or abverted. -If in the test strabismus. ab, optic 
just described the fixing eye is covered axis upon which the 
by the screen, the deviating eye gene- ae ae Weep 
J J centred ; ofea cen- 
rally moves outwards or inwards through tralis ; @ynodal point ; 
an angle equivalent to the angle of the % GX of rotation ; 
deviation in order to take up fixation. ee S rene 
At the same time the eye behind the RS f, line of PaRa 
screen moves inwards or outwa Q _ angle y. It is 
through exactly the same angle (s oO y eae ae na tered a 
dary deviation). If now the SCHEAD IS S mensnrede ~ini actini 
removed it will ‘generally “G that practice the guide to 


fixation immedi ately reverts e first @ is taken from the 
j centre of the pupil; 


eye. Such a case is DANG 1ed one 45 does nob ‘usually 
of unilateral strabismus some cases pass accurately 
fixation is still retafhegby the second through the centre of 
ee E note AES AUS the pupil, so that the 
ye. od 18 BO si rey! result is always only 
siderable periodi., while the patient approximate. The 
blinks severa es, the squint is said angle y is to the nasal 
to be alieéxQrg. Inquiry will then “de in bypermetropia 
te Sater : and emmetropia. 

generallyN ®t the fact that the patient 

sometintes squints with one eye, sometimes with the other : 
inde) his may be noticed while watching the patient. 
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Occasionally patients with alternating strabismus can fix with 
either eye voluntarily, but usually they are unconscious 
which eye is fixing. Concomitant squint may be constant, or 
occur only at intervals—pervodie. 

It has been mentioned that when the fixing eye is covered 
with the screen the deviating eye usually moves so as to take 
up fixation. In unilateral squints of long standing this eye 
may remain motionless and can only be moved into the primary 
position by moving the finger, a condition which is called 
eccentric fixation (vide p. 535). Since it occurs only with 
marked deviation of long standing there is generally no diffi- 
culty in distinguishing it ‘from apparent squint. 

In performing the preliminary test to eliminate paralytic 
strabismus it will often be found that in true concomitant 
squint with considerable deviation the eyes do not move as 
much as usual in the direction opposite to that of the deviation. 
Thus, in convergent squint it may be very difficult to get the 
eyes to move outwards as much as normal, so that the margin 
of the cornea lies under the external canthus. Similarly in 
divergent squint it may be very difficult to get the eyes to 
move inwards as much as normal, so that the margin of the 
cornea is well covered by the internal canthus. This defective 
movement is commonly attributed to “ insufficiency ” of the 
external or internal recti respectively. In R “a Mea sie stra- 
bismus it is probably due, not to any def the external 
rectus or its innervation, but to the f faot a being 
dependent upon one eye, there is litt O us to outward 
movement as soon as the point of fix@ybn Viei passed beyond 
the field of fixation of this eye, t.e. oon as the nose cuts off 
vision of the finger. In e Or cases the eye will move 
out completely if the finger ved rapidly. In divergent 
strabismus defective inward det is sometimes due to 
mechanical causes, viz., t Q of the myopic eye (vide p. 543). 

It has already been ioned that in concomitant strabis- 
mus there is no digi@jia It may be present in the earliest 
stages, but is inyvaWwbly absent in the later. This is due to 
pyschological upptession of the image of the squinting eye. 
In most cages Peace is aided by actual defect, usually 
ametropia; his eye, but it is not the complete explanation, 
since gemi of the image of the squinting eye 1s also the 

ernating squint, in which both eyes are frequently 


e 
DD ormal or oN the same i of apateni ae 
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seat of suppression is really in the brain ; that is, in the inter- 
pretation of the stimuli reaching the brain from the eyes those 
derived from the squinting eye are deliberately neglected. The 
ability to exclude the impulses derived from the squinting eye 
is an important point in attempting to arrive at the rationale of 
concomitant strabismus. It follows from this fact that people 
with convergent squint have only uniocular vision, or, at most, 
very imperfect binocular vision. 

Except in alternating strabismus the vision of the squinting 
eye is nearly always very defective, which is partly due in most 
cases to errors of refraction. In convergent strabismus the 
eyes are nearly always hypermetropic, with or without astig- 
matism, and often the squinting eye has greater ametropia. 
There can be little doubt that some such inherent defect may 
determine which eye will deviate, though it is probably never 
the fundamental cause of the squint. 

In some cases the vision in the squinting eye is defective 
beyond any explanation derived from objective defects— 
ametropia, &c. In some such cases there is reason to believe 
that the defective vision dates from birth—congenital amblyopia. 
In all unilateral squints of long standing, very defective vision 
in the squinting eye is the rule. It is commonly attributed to 
the prolonged suppression of the images derived from this eye, 
and is hence called amblyopia ex anopsid. This expfaXition iS 
not altogether satisfactory, since cases are well kndgy 1) which 
vision has long been excluded by congenital Gract, yet is 
quite good after successful operation. Thg€\Vision in the 
amblyopic eye is often reduced to 6/60, at I@y be reduced to 
counting fingers. Cases of recovery of after loss of the 
fixing eye have been recorded, but D) unately this result 
certainly does not invariably follow: e visual acuity may be 
greater in the false position than @ptn the retinal image falls 
upon the fovea (eccentric fixatiQy with “false macula”). All 
power of fixation may be BO the amblyopic eye. 

It has already been n NEn d that the gross movements of 
the eyes are nearly orga’ perfect in concomitant strabismus. 
This applies equallyostynamic convergence and accommoda- 
tion. The eyes, ey in an abnormal position, and normal 
movements aresNperposed. Thus, in fixing a new object, the 
normal amgu, Q dynamic convergence is superposed upon the 


abnormal $c convergence or divergence. 
Concon wnt strabismus always commences in childhood, 
gener in infancy. It may become manifest after a fright, 


ar ck of whooping cough, measles or other debilitating 
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illness, and is often popularly attributed to some such cause. 
It must be carefully distinguished from the squinting which 
normally occurs during the first few weeks of life, before fixa- 
tion is developed (vide | p. 528) ; this is not concomitant. Many 
important factors in the etiology of concomitant strabismus 
are known, and a proper appreciation of them is essential to 
rational treatment. No theory of the fundamental causation 
which has yet been advanced satisfactorily explains the 
condition. 

Attention was early drawn by Donders to the common asso- 
ciation of convergent strabismus with hypermetropia. He 
explained the relationship by the fact of the normal association 
of convergence and accommodation (vide p. 513). Hyper- 
metropes have to exercise an effort of accommodation to see 
distant objects, still more to see near objects. The effort of 
accommodation is associated in the normal person with a corre- 
sponding effort of convergence. If this rule be supposed to hold 
good for hypermetropes, the strong accommodation may be 
regarded as inciting an effort of convergence which is excessive 
for the actual point of fixation. The hypermetrope is therefore 
in a dilemma. He must either converge accurately for the 
object, in which case he will not accommodate sufficiently to 
see it clearly: or he must accommodate accurately for it, in 
which case he will converge too much. This will gause homony- 
mous diplopia, unless he is able to suppress t#e\mage of one 
eye, which is exactly what the þatieniok K convergent 


strabismus does 

Regarding divergence as negative c e aR the associa- 
tion of divergent strabismus with m¥%Ọpżła is explained by the 
same theory. 

There is no question that Ra tòr is one of great import- 


ance, as is shown by the ey some cases of squint by suit- 
able correcting glasses. not, however, the fundamental 
cause of squint, for if me l ) all uncorrected hypermetropes 
would have to squin eile would be ametropia in all 
cases of Heer SD) there The latter corollary is 
found to be fj or convergent strabismus, other than 
apparent strabi D is occasionally found to be associated 
with myopia Gand in alternating strabismus there is often little 
or no amegnypia. 
In spot these facts the great importance of the association 
betwSesNiccommodation and fixation must be strongly insisted 
‘Convergent strabismus most frequently develops be- 
oe the ages of two and six, t.e., just at the period when 
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the fixation of near objects throws a strain upon accommoda- 
tion. It is often periodic at this stage, and noticed only 
when near objects are looked at. Moreover, there is an 
undoubted tendency for the deviation in all cases of convergent 
strabismus to diminish with age, t.e., with the diminution 
of accommodation. The relative infrequency of convergent 
squint in adults, compared with its frequency in children, 
cannot be explained solely by the fact that many cases undergo 
successful treatment. It may be remarked that the amblyopia 
persists in the formerly squinting eye; hence in every case 
in which satisfactory objective evidence of the cause of 
defective vision in one eye cannot be discovered, the patient 
should be asked if he ever squinted. 

As already mentioned, greater ametropia in one eye, 
opacities in the refracting media, introcular disease, and so 
on, are never the fundamental cause of strabismus, though 
they may determine the particular eye which loses fixation. 
This is especially the case when concomitant squint is preceded 
by latent squint (q.v.). It is easy. to understand that when 
there is disturbance of muscular equilibrium which can only 
be overcome by special effort, any slight defect in one eye 
may determine the development of a manifest squint. 

The application of Donder’s theory to Mere strabismus 
associated with myopia has been mentioned. ERNS since 
near piai are seen with little or no accommag&fidn, the 
impulse to convergence is too weak. Since infg 1@y are rarely 
myopic, this form of divergent squint does no elop in early 
childhood. There are other factors besi ficient accom- 
modation which tend to produce diver in myopia. One 
is the mechanical conditions of the ic eyeball, which, 
being abnormally large and long, Adapts itself to the axis of 
the orbit. F fee pe the internal © 1 act under. mechanical 
disadvantage from the same c Moreover, in very high 
myopia the far point of th é i so close to it that it is 
impossible for converger effectual—it becomes impos- 
sible to see the object we oth eyes at the same time. The 
better eye is then ust A the other is allowed to take up the 
position of rest, W is usually one of divergence. Such a 
strabismus may Mhin periodic for near work only for many 
years ; in oth ses it becomes constant. 

Spontange ure rarely if ever occurs in divergent stra- 
bismus wh) tends to increase with age. 
Conceitant strabismus has proved a fertile field for con- 


2o here are several points bearing upon the subject 


S 
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which are obscure, such as the development of fixation and of 
binocular vision, the occurrence of congenital amblyopia, and 
of amblyopia ex anopsia, and so on. Many theories relating 
to these points have been stated and restated so frequently 
that they are accepted as facts. In reality, many are not 
susceptible of demonstration, and none have been proved. 
The theorist on strabismus accepts the “ facts ” which fit his 
theory, and rejects the remainder. 

The prevailing theory at the present time is that strabismus 
is due to defect of the fusion faculty, or the capacity of com- 
bining psychologically the impressions derived from the two 
eyes. Some authors go so far as to hypothecate a “ fusion 
centre ” in the brain. No one will deny that the fusion of the 
images derived from the two eyes in binocular vision is an act 
in consciousness, and that it has a physical basis. This 

physical basis is a set of accurately 

co-ordinated nerve impulses. Bino- 

cular vision, then, depends upon the 

accuracy of co-ordination of these 

impulses, and this is a function of 

the nerve-complex as a whole, not 

of any particular “centre.” It is 

indeed possible that the strabismus 

Fra. 297.—Diagram of the is caused by inco-ordixation of the 
position of the corneal afferent impulses g&n which bino- 
reflex as a guide to the yh acs $ , : 
angle of the squint. cular vision de $, though this 
advances the g ætiology of the 

disease but little. It is just as probgl@that the inco-ordina- 
tion or deficiency of the afferent i ses is a result of the 
strabismus, which is itself due rent other cause ; or both 
may be due to a common ow 

In every case of concomi strabismus the angle of the 
deviation should be measiyped, so that the effects of treatment 
may be accurately I red. A rough indication of the 
angle of the squint. e@ybé obtained from the position of the 
corneal reflex wh Niet is thrown into the eye with the 
ophthalmoscop} ror (Fig. 297). The light is thrown in 
from a distange wt about two feet, and the patient is told to 
look at thé Birror - an infant does this reflexly. In the 
fixing eya%De corneal reflex will be in the centre of the pupil, 

RA to the inner side if there is a large angle y, to the 
outeNNtle if there is a negative angle y. The light is then 
taled on to the squinting eye. If the reflex is about half-way 

D Ween the centre of the pupil and the corneal margin, there 


Ag 
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is a deviation of about 20° ; if itis at the corneal margin, about 
45°. This test is only a rough one. 

The best test in children is with Priestley Smith’s tape 
(Fig. 298). It consists of a tape 1 metre or 60 cm. long, with a 
ring at each end. To one ring a second tape is attached, having 
a tangent scale upon it. The 
graduations are, of course, 
different, according to the 
length of the first tape. At 
the other end of the tangent 
tape is a small weight. The 
measurement is carried out 
in the dark room. The free 
ring is held by the patient or 
an assistant on the cheek 
immediately below the fixing 
eye. The surgeon, passes one 
finger of the hand, which 
also holds his ophthalmo- 
scope, through the other ring, 
and keeps the tape taut. 
With his disengaged hand he 
holds the tangent tape at 
right angles to the distance 
tape, at the same time hold- 
ing up the index finger as an 
object of fixation. ‘he light 
from the ophthalmoscope is 
thrown into the squinting eye, $ 
and the patient is told to look pyg., O Jiagram of Priestley 
at the fixation finger. This simi tape for measuring the 
is moved along, the tangent @)!* of squint. R, right eye with 

. i : internal squint; L, left eye; O, 
tape until the corneal refle (ophthalmoscope OF, graduated 
is in the centre of the pi tape; F, fixation point (observer's 
The angle of the squ s” finger); W, weight. The angle 
then ae of aon tpe. r OL F, which is equal 
: ; ‘ à to O R R’, the angle of the squint. 
The direction -in es h the 
tangent tape is, held, whether to the surgeon’s right or left, 
depends, of Ae 7 upon the side of the squinting eye and 
the nature, e squint, whether convergent or divergent. 
This tes < far the best of any yet devised for small 
childre N 


gle of deviation can also be measured with the peri- 
Pig. 299). The squinting eye is placed at the centre 
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of the arc, and the patient fixes an object sxx metres away, 
situated slightly over the position of the ordinary fixation 
spot of the perimeter. The arc of the perimeter is turned to 
the horizontal position on the side towards which the squinting 
eye is directed. The surgeon passes a candle flame along 
the are until the corneal reflex is in the centre of the cornea 
of the squinting eye. He then reads off the angle of the 
squint on the are. If extreme accuracy is desired, the angle 
y should be measured and allowed for. Itisdone by covering 
the sound eye and making the patient fix the fixation spot 
of the perimeter with the squinting eye. The candle flame is 
again carried along the arc until the corneal reflex is again in 
the centre of the cor- 
nea. The angle y is 
read off on the arc. 
The method is not 
suitable for children, 
and can only be em- 
ployed with intelligent 
adults. One objection 
to it is the tendency 
to fix the ordinary 
fixation spot of the 
perimeter instead of a 
distas ot in the 
same of vision. If 
t ‘mistake is made 


Frc. 299.—Measurement of the angle of squire OP rs arise, more par- 
by the perimeter. icularly because the 


Or amount of dynamic 
convergence exerted in these Sas Sis not always the same as 
with normal eyes. O 

The angle of deviationggn also be conveniently measured 
on a tangent scale set st the wall, the corneal reflex of a 
candle flame being ag@p ised as a guide. 

Treatment.—Th ine treatment of a case of concomitant 
convergent strdbightus in a child is as follows-:— 

(1) Record,.the distant vision of each eye if the child is 
not too ygixf® the angle of the deviation, &c. Order ung. 
Ree Jer cent., three times a day for at least four days. 

d of this period estimate the error of refraction by 


At RS 

retiNgv>py and confirm the result subjectively if possible ; 

rence should be placed on the retinoscopy rather than on 
eee tests. Again measure the angle of the squint, which 
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is likely to be less under atropin than without a mydriatic. 
Order the full correction for constant use. A smaller correction 
for the effect of atropin should be made than in hyper- 
metropia without squint. If the error is considerable I usually 
subtract only 0-5 D for atropin instead of 1 D ; if the error is 
small I (rder the full atropin correction to start with. Great 
care must be taken to correct all astigmatism, especially in the 
squinting eye. The patient is told to return in a month. 

If the child is less than two years old I do not order glasses 
except in rare cases. Some surgeons order them in all cases. 
I prefer to eliminate accommodation by keeping both eyes 
under the influence of atropin ; the 1 per cent. ointment need 
be applied only once a day. The child should be examined at 
regular intervals until it is considered advisable to order 
glasses. 

(2) After the glasses have been used constantly for a month 
the child is again examined. The vision is tested and the angle 
of the squint again measured. The treatment now depends 
upon the condition of the vision in the squinting eye. If, as is 
usually the case, this eye is amblyopic, an effort should be 
made to improve the vision in it by continual exercise. In 
order that this eye may be used the other must be prevented 
from seeing, or at any rate from seeing clearly. It may be 
done by placing a pad of cotton wool under the glass in front 
of the fixing eye for a certain period, e.g., 4—1 hougNhree or 


four times a day. This method is liable to be eĉted or 
carried out inefficiently. A better method ] order the 
instillation of atropin into the fixing eye only, a day. This 


eye will then generally be used only fo ant vision, the 
squinting eye being used for seeing bjects. The child 
is examined at intervals of a mont ro, and any improve- 
ment in vision in the squinting eyaẹ\s well as any change in 
the angle of deviation, carefyll es vel The treatment 
requires watching, as in sor ases the deviation becomes 
transferred to the atropis Ig nd the vision in this eye may 
‘deteriorate. Y 

(3) The further t Ou depends upon the size of the 
angle of deviation, the gondition of vision in the squinting eye, 
and a variety of Scher factors which differ in each case. If 
there is any e Nice of some degree of binocular vision it 
may be ag@y@Wle to attempt to cultivate it by orthoptic 
nis consists essentially in specially devised 


SAN 
stereoscapi® exercises. It is excessively tedious and seldom 
on 


succ It has, however, one overwhelming argument in 


5 2 
x 


542 DISEASES OF THE EYE 


its favour, viz., that when successful it cures the squint. The 
cure is complete, 2.e., the patient is placed in the same con- 
dition as a normal person ; his eyes are straight and he has 
binocular vision. No other treatment can be said to cure the 
disorder. The eyes can be put straight, but this cures only 
the deviation; the other elements of the disorder remain 
unaffected. Unfortunately orthoptic treatment succeeds only 
in very favourable cases, and then only after prolonged and 
very persevering efforts. In the majority of cases it is useless 
to attempt it, and in all cases it is useless unless carried 
out systematically and thoroughly. For the details of the 
treatment monographs on the subject must be consulted. 

Orthoptic treatment may demand operative procedure at 
this stage or even earlier. If orthoptic treatment is con- 
sidered hopeless or has been abandoned the further treat- 
ment consists in continuance of that described under (1) and 
(2), but the question of the advisability of operative interference 
has now to be considered. 

(4) Operation —Surgeons differ so much in the principles 
which influence them in advising operation and in the nature 
of the operation employed that it will be best to describe the 
treatment which I adopt myself. 


If the deviation is 10° or less tenotomy of the internal 
rectus of the squinting eye should be performed, under a 
general aneesthetic if necessary. This will curaQhe deviation 
or reduce it to a negligible quantity. 

If the deviation is more than 10°, ad@hcement of the 
external rectus of the squinting eye, x y with tenotomy 

l be 


of the internal rectus of the same eyexX necessary. This 
operation should be performed T a general anesthetic 
only in very rare cases—indeed, o&l it cases in which orthoptic 
treatment is indicated. The*peration should therefore be 
postponed until the child is Qi enough to be operated upon 
under cocain. The age,@ries with “the individual; some 
quite young children, nder ten, submit well if judiciously 
managed. The opex#4on is quite painless, except when 
tension 1s put he muscle. It is almost impossible to 
avoid slight terigh during certain stages, but it need only be 
momentary, Ethe objection to operating under a general 
aneestheti hat the position of the eyes varies so much in 
different@grves of anzesthesia that it gives no criterion of the 
NSS ion after the anesthetic has passed off. Very good 
resul Yan, however, be obtained by an experienced operator 
6 keeps firmly in mind the amount of the deviation 
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and ignores the position actually present under the anes- 
thetic. 

The treatment of alternating concomitant convergent 
squint without appreciable error of refraction is purely 
cosmetic. These patients have no binocular vision, and it is 
useless to attempt to develop it unless the case is seen when 
the patient is very young, or immediately after the squint 
has been first noticed. Usually there is considerable deviation, 
so that an advancement operation is required. It should be 
postponed until a perfect result can be guaranteed, t.e., until 
the operation can be performed with local anzsthesia. 

The treatment of concomitant divergent strabismus 1s similar 
to that of the convergent type. The refraction must be first 
carefully corrected, and it is advisable to order a full correction 
for constant use unless the myopia is very high. Tenotomy 
of the external rectus is seldom indicated in these cases because 
the benefit derived is too slight ; an external tenotomy will not 
correct much more than 5° deviation. Advancement of the 
internal rectus should be left in most cases until it can be 
performed under cocain. No operation is advisable in very 
high grades of myopia, since the size of the eye may render 
success mechanically impossible (vide. infra). 

In divergent strabismus over-correction is indicated, for these 
eyes show a great tendency to revert to their former position. 
In convergent strabismus the deviation should be ly cor- 
rected only i in adults, on account of the tendency € devia- 
tion to diminish pari passu with the loss of ¢ nmodation 
(vide p. 537). Moreover, slight aS sss unsightly 
than divergence. 

Divergent Strabismus other than Co A and Paralytic. 
— There are cases of divergent squint (en) are not paralytic, 
nor are they strictly concomitant. ne are very nearly allied 
to the true myopic divergent squinkand may arise from it, e.g., 


the divergence of the worse eye Na binocular fixation has been 


completely abandoned. $i y the mechanical divergence 
of extreme myopia is ned concomitant nor paralytic. 
Another form of ¢ hce, allied to the unilateral diver- 
gence in unequal be ee is met with occasionally i in any form 
of Taian ate, vhich the difference in refraction between 
the two eyes is In these cases, which are seldom suscep- 
tible of full. =< vide p. 499), one eye only is used for 
fixation. «f Snot surprising, therefore, that the unused eye 
assumes @ sition of rest, which is usually one of divergence. 
It ise surprising that relatively few such Cases of aniso- 
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metropia develop a manifest squint. When a squint is deve- 
loped the patient not infrequently complains of diplopia, which 
is the more trying the less the divergence. These cases are 
difficult to treat. Prolonged use of the fullest possible correc- 
tion, aided by stereoscopic exercises, should be tried first. Tf 
it fails tenotomy of the external rectus of the diverging eye may 
effect a cure in slight deviations. In other cases an advance- 
ment is indicated ; in such cases extreme delicacy of manipu- 
lation is required. Operation undertaken for cosmetic reasons 
may sometimes induce or increase diplopia by approximating 
the true and false images; it is usually permanent in these 
cases and exceedingly distressing. 

An eye may diverge as the result of over-effect from an 
internal tenotomy. Such cases were at one time not uncom- 
mon, owing to an attempt being made to obtain a greater effect 
than can be reasonably expected from the operation. ‘This is 
only attainable by liberating the muscle very freely from 
Tenon’s capsule ; itis then prone to slip back so that it fails 
to become re-attached to the globe. The squint therefore 
resembles completely a paralytic squint. The muscle will 
usually be found imbedded in the tissues lying under the 

caruncle. When the attempt is made to move the eye inwards 
the caruncle is seen to be actively retracted. An advancement 
operation should be performed, but perfect movement is seldom 
regained. 


Finally, a blind eye diverges sooner or BS 


LATENT STRABISMUS OR Proms 

It is found in some TE oN persons that in the 
screen test (vide p. 517), whe e’screen is removed from 
before one eye, that eye movg&\lightly inwards or outwards to 
regain binocular fixation ; if We screen is placed in front of the 
other eye and then re Sed, this eye also moves slightly 
inwards or outwards ctively to regain fixation. When 
both eyes are fixin re is no deviation. Such a squint is 
called a latent $ Gorn in opposition to the normal condition 


of orthophoria, Ri deeroptiens: If the latent squint is one of 

convergence @e condition is called esophoria, of divergence 

exophoria CY OO times one eye is higher than the other ; this 

condita GA ically called hyperphoria : as a matter of fact it 
DiI 


is ir ole in these cases to be sure whether there is absolute 
he elphoria of one eye or hypophoria of the other, the condition 
oe relative only. 
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It must be concluded that when the eyes are screened they 
take up a position of rest, the extrinsic muscles exercising 
merely their normal tone. In cases of latent squint the posi- 
tion of rest is not orthophoria, with the visual axes parallel, but 
heterophoria, with some deviation of the axes. During normal 
vision the requirements of binocular vision demand a suitable 
readjustment of the visual axes, which can be brought about 
only by tonic contraction of certain muscles—in esophoria of 
both external recti, in exophoria of both internal recti. This 
involves a perpetual strain, which often manifests itself as 
asthenopia. As might be expected the deviation is liable 
to become manifest in conditions of bodily fatigue. Some 
periodic squints are due to this cause, and the periodicity may 
be very rhythmic. Thus a child may squint in the evening 
when he is tired ; after a good night’s rest the squint has disap- 
peared, and may not return until the second or third day, the 
sequence being accurately repeated. Often latent squints give 
no trouble until school time arrives or adult life is reached. 
Here the demands of near vision increase the strain. No 
symptoms arise perhaps until after reading or writing for an 
hour or two. Then “ the letters seem to run together.” This 
is due to relaxation of the overstrained muscles; the eyes 
momentarily assume the position of rest, and diplopia, which 
is not realised as actual double vision, causes blurring of the 
print. With an effort the blurring is overcome, but eyedtually 
this becomes impossible, headache supervenes, a e work 


has to be abandoned. 

Analysis of the cases shows that slight eso eM) exo-phoria 
are quite common and give rise to little or re Pouble, which is 
not difficult to understand when it is 7 ered that over- 
action of both internal rectiis physio ih ordinary conver- 
gence on near objects. These mula therefore accustomed 
to act together and little strain is fe? The same is true in less 
degree of the external recti. Q @when the deviation is great 
—5° to 10° or more—is astho frequently present. Very 
slight degrees of kyperpho owever, almost invariably cause 
extreme discomfort, f @ hese cases over-action of muscles 
which are not accus d to work together is necessary in 
order to keep the-yG@yal axes in the same plane. For instance, 
in the primary ion of the eyes there must be over-action 
of one superiexfeetus and inferior oblique, combined with over- 
action of er inferior rectus and superior oblique, and the 
EN in other positions of the eyes must be very 
com 
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It may be impossible to discover slight degrees of hetero- 
phoria by the sereen test. More delicate tests have therefore 
been devised. All depend upon disassociating the two eyes. 
The simplest method is that of so altering the appearance of 
the retinal image in one eye that it affords no stimulus to fusion 
with the image of the other eye. 

The patient is placed six metres from a candle or bright 
spot of light in a dark room. A Maddox rod (Fig. 300), which 
consists of four or five cylinders of red glass side by side in a 
brass disc, is placed in the trial frame before one eye. The spot 
of light seen through the red cylinders appears as a long red 
line. If the cylinders are placed with their axes horizontal the 
red line will be vertical. If there is orthophoria the bright 
spot will appear to be in the centre of the vertical red line ; 
if there is eso- or exo-phoria the 
red line will be to one side of the 
spot. The angle of the deviation 
is measured by the strength of 
the prism which it is necessary 
to place in front of the Maddox 
rod in order to bring the red line 
and the spot together. The 
nature of the deviation is indi- 
cated by the position of the base 
of the prism, yeler out or in. 

The Maddox od ‘is then turned 


The 0 OM ok. round so the cylinders are 
vertical ; red line will now be 


horizontal. If there is no hype ria the line will pass 
through the bright spot. If thex\Qs hyperphoria the red line 
will be below or above th according as the relative 
hyperphoria is in the eve the rod in front of it or in 
the other. The amount deviation is measured by the 
strength of the prism ired to correct it. 

The deviation in | squint is often different in near vision 
from that in AN so that both must be tested. The 
deviation in ped{ision is tested by means of a special card 
(Plate XXN pr strong prism—about 12°—is placed base 
down or oe one eye. In orthophoria the arrows are 
exactly e same vertical line. In eso- or exo-phoria the 
lowes GO points to a number in the upper scale. This 


gives the angle of deviation, which may be confirmed 


ore one eye. 


= 
y wdunteracting the deviation with a prism, base in or out, 


[To face p. 546. 
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Besides the actual measurement of the deviation in latent 
strabismus the strength of the muscles involved should also be 

tested by forcing them to a maximum effort against prisms. 
With the patient seated six metres from a candle the highest 
prism, base down before the right eye, still permitting of single 
vision, gives the range of superduction of that eye. Sub- 
duction and abduction can be measured in the same manner. 
Adduction gives less concordant results. The normal limits of 
super- and sub-duction are 1 -5° to 2-5° ; of abduction 4° to 5°. 

Allied to these defects, though not strictly speaking a latent 
squint, is insufficiency or weakness of convergence. It will be 
revealed by the ordinary tests of motor balance. If there is 
more exophoria or less esophoria in near vision than in distant 
there is insufficiency of convergence. The defect causes 
asthenopia in near work. 

Treatment.—The lower degrees of esophoria, and to a less 
extent of exophoria, cause no symptoms and need no special 
treatment. Slight exophoria often causes symptoms in young 
adults much engaged in near work. It is relieved by suitable 
prisms, bases in ; if the general health improves, or the amount 
of near work is diminished, the prisms can be dispensed with 
later. Hyperphoria is most likely to cause asthenopic symp- 
toms. It is corrected by ordering suitable prisms to be com- 
bined with the glasses which correct any refractive errer. If 


the spherical error is sufficiently great the prismatic may 
be obtained by decentring the lenses. The tota ismatic 
error should be divided equally between th O eyes in 


ordering the correction. Thus, if there is hy oria of 3° as 
measured by a 3° prism, base down before t eye, a prism 
of 14° is ordered before each eye, base one: the right, base 
down for the left. When this trea does not succeed, 
and the deviation ig T of the superior 
rectus may be necessary, but nein s are rare, and operative 


interference should not be lig ndertaken, for it is apt to 


be disappointing. g@ 

The rational treatment Ae degrees of eso- or exo-phoria 
consists in exercising eak muscles against prisms. This 
is usually only temporssAy beneficial, but the muscles can be 
kept in good order h&yepeating the exercises at intervals. The 
asthenopia can b€yelieved by ordering prisms to correct the 
defect, t.e., ye&yhs with their bases directed in the opposite 
sense to t used for exercise. This should be avoided 
except in\suth cases as those already mentioned, since it 
ES els to increase the defect, so that stronger prisms 


35—-2 


o 
RO 


548 DISEASES OF THE EYE 


have to be ordered from time to time. Stereoscopic exercises 
are beneficial. In severe cases operative interference—teno- 
tomy—may be indicated. 

Insufficiency of convergence may be treated by prism exer- 
zises. The following simple exercise is often sufficient without 
having recourse to prisms. Any error of refraction is corrected 
with glasses which are ordered to be used constantly. While 
reading the patient gradually brings the book nearer and 
nearer, until the print becomes blurred. He then slowly 
moves the book back to ordinary reading distance. The 
process is repeated. At about every tenth line the patient 
looks into the distance, so as to relax his accommodation and 
convergence. Two or three pages should be read in this 
manner three or four times a day for several weeks. The 
course is repeated as often as necessary. 

If convergence training fails prisms, base in, must be ordered 
with the reading glasses. Care must be taken not to over- 
correct presbyopia (vide p. 503). 


OPERATIONS ON THE EXTRINSIC MUSCLES 


Tenotomy.—Instruments required : speculum, fixation for- 
ceps, strabismus hook, tenotomy scissors. I prefer a flat 
tenotomy hook (Moorfields’ pattern) to the ordjnary hook with 
a bulbous end. Local anesthesia suffice <A al but very 
young patients ; a few drops of adrenali 000) may be 
instilled with advantage. I usually st „bove the patient’s 
head in all operations on the extrinsig-tyuscles. 

The conjunctival sac having been hed, and the speculum 
inserted, the conjunctiva is seiz T the muscle and a vertical 
incision, 8—9 mm. long, eh with scissors. It must be 


remembered that the inter rectus is inserted nearest to, the 
external farther from, the *érneal margin (vide p. 506). The 
tissue underlying the unctiva at the lower border of the 
muscle is then seize h the forceps and incised, care being 
taken to hold th& sors so that they are tangential to the 
globe. If thj properly done Tenon’s capsule is opened. 
The hook is HE A i in the right hand, which still retains the 
scissors, 64 the point is introduced into the opening in 
Tenon's Ne It is passed backwards, then upwards 
bet e muscle and the sclerotic. In this manceuvre the 
PAN the hook must be kept firmly against the globe. The 

im of the hook appears at the upper border of the muscle. 


his freed from any conjunctival or subconjunctival tissue 


+. 
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which may cover it. The hook is drawn forwards until it lies 
close under the insertion of the muscle, but undue traction 
must not be exerted, as it causes severe pain. The hook is 
transferred to the left hand. The point of one blade of the 
scissors is introduced along the hook below the tendon, and the 
muscle is divided between the hook and the sclerotic. The 
hook should be introduced again and moved 
about in such a manner that any attach- 
ments which remain may be caught up and 
divided. 

A pad and bandage are worn for two |, 
days, the eye being freely irrigated with |} 
boric acid lotion. 

With the exception of a small puncture in 
the conjunctiva the whole operation can be 
performed subconjunctivally by an expert. 
This method has the advantage of pre- 
venting so much retraction of the caruncle 
in tenotomising the internal rectus as usually 
follows tenotomy by the open method. It 
is less easy and slightly more dangerous. The 
retraction of the caruncle in the open method 
can be counteracted by inserting a conjunc- 
tival suture (silk, No. 0), which, however, has 
the disadvantage that it must be removed 
in a few days. : 

No attempt should ever be made to i | 
a greater effect from tenotomy of the inte 
rectus than 10°, of the external rectus 5° 
a greater effect is desired an advance of 
the opponent must be performed. 


Advancement. — Instruments quired : | 
speculum, fixation forceps, tengtpmly scissors, J 
strabismus hook, Prince’s a cement for- FULL SIZE 
ceps (Fig. 301), need] (Fig. 302), Fre. 301.—Prince’s 
curved needles (No. 2ye. 303). Prince’s forceps. 
advancement forcep e one smooth blade 
and one armed wi rp spikes which pass through holes in 
the smooth blađı en the blades are locked. These forceps 
are usually r in right and left pairs. There is no neces- 


sity for WS need simply be remembered that the smooth 
blade mi NY passed below the muscle. The best needle 
holdergk the one figured; it has narrow jaws, so that the 
sha ırved needles are not broken by their pressure. 


O 
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Apart from exceptional circumstances (vide p. 542), advance- 
ment should always be performed under local anesthesia. A 
few drops of adrenalin (1 in 1,000) should 
be instilled just before commencing the 

operation. 

The conjunctival sac having been 
douched, a mask of sterile gauze is placed 
over the face. (Fig. 304). A hole is cut in 
it, opposite the eye to be operated upon. 
The speculum is then inserted. The 
patient is told to look in the required 
direction, e.g., in operating upon the right 
external rectus towards the left. A ver- 
tical incision is made in the conjunctiva 
over the insertion of the muscle, as in 
tenotomy. A rectangular flap of conjunc- 
tiva is then dissected up, parallel horizontal 
incisions being made from the ends of the 
vertical incision. Tenon’s capsule is then 
incised at the lower border of the muscle 
and the hook introduced as in tenotomy. 
The point of the hook is freed from sub- 

az a>, conjunctival tissue in the same manner. 
ae Ere TRG smooth blade of Pringe’s forceps is 
passed along the hook, Ph is then re- 
moved. The forceps are closed, and lo y the spring 
catch. They are handed over to the of the assistant. 
The patient is then told to look i opposite direction, 
the eye being kept steady by the ant 
with the advancement force 
ternal rectus is then tenotongis 
The external rectus is ngðtenotomised 
by cutting with the sciggots between the 
Prince’s forceps and sclerotis. The 
muscle is vertical N from the sclerotic 


and held vertical e assistant, without Fie. 303. — Curved 
needles for advance- 


undue tensiory K 
: mang Fe ; ment. Size No. 2 
The next Na consists in inserting the should be used. 
stitches (si No. 1). Tf the right external 
rectus ig yeing advanced the stitches are passed from the 
muse wards the cornea; if the left, in the reverse direc- 


tioQWe will suppose o: the sake of description that the 
y xternal rectus is being operated upon. The needle is 
oO sped by the holder about half-way between the eye and 
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the middle of the bend. It is passed into the episcleral 
tissue about 3 mm. from the corneo-scleral margin. It must 
be directed almost perpendicularly to the globe at first, so that 
a firm scleral gripis obtained. Thisisthe most important and 
most difficult step in the operation. The needle is brought 
out about 1 mm. from its point of entry. In doing so pressure 
must be exerted in the direction of the curve of the needle ; if 
the pressure is exerted in the direction of a chord of the are of 
the circle of curvature of the needle the latter will inevitably 
break. The middle stitch is inserted first, i.e., the needle is 
introduced in the prolongation of the horizontal meridian of 
the cornea. Having obtained a firm anterior hold the needle 
is again grasped by the holder, this time nearer its eye. The 
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Fic. 304.—Diagram of advancemen ation. 


The needle is inserted on the posfaNor surface, as far back as 
possible. Itis passed through By uscle and conjunctiva and 


the thread is drawn throu 
The other two stitchesa rted in the same manner, one 
above, the other beloy, first. Instead of bringing them 


through the muscle onjunctiva as before, they should be 
passed through the&Auscle first, then through the anterior 
corners of the egegunctival flap. The sutures are kept care- 
fully arranged@y order over the gauze mask, which prevents 
them comfg contact with the face. 

The AN s having been inserted the advancement forceps 
are renyoved by cutting through the muscle close behind them ; 
cangy st be taken not to cut the sutures. The middle stitch 


E e 
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muscle is held vertical and PR nat on the stretch. 
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should be tied first. A double turn is taken in the first stage 
of the knotting. Absolute parallelism in the visual axes is 
obtained as follows. A light is placed on the ceiling imme- 
diately above the patient’s face. The gauze mask is slit 
through so that both eyes can fix the light. When the axes 
are parallel the corneal reflex of the light should be in the centre 
of each pupil. I usually tie the sutures with an ordinary 
surgical knot, but if desired they may be tied in bows, so that 
further adjustment may be made during the first few days 
after the operation. The ends of the stitches must be cut 
short so that they do not touch the cornea. 

Both eyes should be bandaged for three days or longer. The 
stitches are removed under cocain in a week or ten days. A 
slight astringent lotion may be used until the conjunctival 
injection has disappeared. Occasionally a knob of granulation 
tissue appears in the wound ; this should be snipped off. The 
correcting spectacles must be used as soon as both eyes are 
uncovered. 

The chief difficulty in performing advancement, as already 
pointed out, is getting a firm anterior hold for the sutures. It 
is a common opinion that the stitches tear out through the 
muscle. Consequently a great variety of fancy stitches have 
been devised for obtaining a firm posterior hold. I am con- 
vinced that this rarely happens, for the muscleys surrounded 
by quite dense connective tissue which pr tearing out. 
When an advancement fails it is because orn grip on the 
sclerotic has not been obtained. It Ques to pass the 
needle through conjunctiva only ; Ae} t penetrate well into 
the episcleral, and even scleral, tiss here is of course some 
danger of perforating the nOr disastrous results have 
been known to arise from this ; they are fortunately very 
rare. 

Since tenotomy produ me slight proptosis and impair- 
ment of movement of t g? it is best to moderate deviations 
to do an advance y. In such cases the muscle may 


be tucked or o of being divided and advanced. 


The operation ¢ y similar to advancement. Partial teno- 
tomies and deWeés for lengthening the tendon of an extrinsic 
ocular or in my opinion of little value. 

CONGENITAL DEFECTS 


Y r more of the extrinsic muscles may be absent as a con- 
al defect, or may be abnormally inserted into the sclerotic. 


She cases the condition has been proved to be due to the 


E. & 
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absence of the motor nervous mechanism. The position of the 
eyes and their movements may be very varied, but sometimes 
resemble those of an ordinary internal squint. In the latter case 
peculiarities of movement, e.g.,in and up instead of inwards, can 
usually be elicited. When each eye is made to fix successively 
the movements of the other eye are often quite different from 
each other. There is never double vision and muscular con- 
tracture does not occur. There is often congenital ptosis (q.v.) 
not infrequently of the hereditary type, and sometimes nystagmus. 


SECTION- Vi 
SYMPTOMATIC DISEASES OF THE EYE 


CHAPTER XXIX 
| 


OCULAR MANIFESTATIONS OF DISEASES OF THE 
NERVOUS SYSTEM 


| Many diseases which primarily attack other parts of the 
body give rise to ocular symptoms, and not infrequently first 
| 
| 


| C O 
[i Fia. 305.—Relations of the cranial nerves to the arteries at the 
N base of the brain. 


com water the observation of the ophthalmic surgeon. At 
the of some repetition I propose briefly to review the most 
ayo ant ocular manifestations of such diseases. 


e ocular signs of nervous disease often appear super- 
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ficially to be complicated and confusing. In most cases they 
are readily explained by the anatomy of the part of the 
nervous system involved. 

Tabes Dorsalis.—Primary Optic Atrophy (vide p. 377) occurs 
in about 10—20 per cent. of cases of locomotor ataxia. It is 
about twice as common in men as in women, most frequent 
between thirty and fifty years of age, and may precede the 
appearance of typical tabetic symptoms by some years. It is 
commonest in the pre-ataxic stage, but it is not true that 
optic atrophy deters the development of ataxy or exercises 
any beneficial influence. The onset is gradual, leading to 
total blindness in two to three years or more. Pallor of the 
disc may precede the failure of vision by a considerable period, 
never the reverse. The affection of one eye usually precedes 
that of the other by a few months, rarely longer. The disease 
is a primary neuronic degeneration, starting in the ganglion 
cells of the retina; this accounts for the bad prognosis 
(cf. Disseminated Sclerosis, p. 558). 

The fields show progressive contraction, part passu, with the 
failure in central vision. It is rare for the failure of sight to 
commence with a central scotoma, thus differing from the 
onset in disseminated sclerosis, though Fuchs has shown that 
it occurs. Two types of field are met with: (1) General 
concentric shrinkage, the colour fields for red and green being 
very early lost, and central vision much impaired Kk regular 
sectorial defects, which are sharply defined gradually 
spread, though central vision may be quite ar Defective 
dark adaptation and coloured vision hay n described as 
early symptoms of tabes. ~~ 

The characteristic pupillary sig; lude the so-called 
spinal miosis, the Argyll Robertso il reaction, inequality 
of the pupils, and distortion of tie pupillary aperture. These 
signs are found in other aoe and are to be regarded as 
signs of syphilis of the c nervous system rather than 
as pathognomonic of tab@y/Their combination is of great 
diagnostic significance SS, Robertson pupils are found in 
70 per cent. of tale and are almost invariably bilateral. 
Unequal pupils areNeund in 30 per cent. of tabetics, but are 
still more frequta#y met with in general paralysis of the insane. 
Ophthalmop interna, 7.¢., paralysis of the sphincter iridis 
and of thea ary muscle, occurs in about 5 per cent. of tabetics 
and is Si unilateral. It is due to a lesion in the nucleus 
of t Ilrd nerve. Cycloplegia without mydriasis, or vice 


verd€ys are. 
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Paralyses of the Extrinsic Ocular Muscles are common in 
tabes, occurring in about 20 per cent. of the cases. The order 
of frequency of the nerves affected is IIIrd (20 per cent.), 
VIth (13 per cent.), [Vth (3 per cent.), external or total ophthal- 
moplegia (2 per cent.). Itis characteristic of tabetic paralyses 
that they are partial, i.e., not involving the whole nerve, 
incomplete, t.e., pareses rather than paralyses, variable and 
transitory. The affection of the. IIIrd nerve is so common 
- that it is always suggestive of a tabetic or syphilitic lesion. 
Total IIIrd nerve paralysis is rare in tabes, and isolated 
ptosis is very common (4 per cent. of cases). The pareses 
of the ocular muscles nearly always occur in the pre-ataxic 
stage: when they occur at a later stage they are more likely 
to be permanent. They generally clear up rapidly, but show 
a marked tendency to recur. They may be due to nuclear 
lesions, or to involvement of the proprioceptive fibres (Sher- 
rington). Considering that tabes is essentially a disease of 
afferent tracts it is curious that the Vth nerve almost always 
escapes. Nystagmus is rare, but the paresed muscles often 
give rise to jerky movements of the eyes which may be mis- 
taken for nystagmoid jerks. Paralyses of associated move- 
ments, e.g., conjugate deviations, are very rare. 

In Combined Sclerosis, in which both the posterior and the 
lateral columns of the cord are affected, all theyocular mani- 
festations characteristic of tabes may o Ş these are 
probably atypical cases of tabes. In s ite combined 
sclerosis, such as is specially associat ith anemia and 
cachexia, ocular symptoms are rare. 

In Hereditary Ataxy (Syn.—fy7 
atrophy and paralyses of the muscles are very rare. 


Nystagmoid jerkings of q very similar to those 


ichs Disease) optic 


occurring in disseminated sc is, are very common, but the 
visual symptoms characteyistie of the latter disease are absent. 
The movements are pro due to the same lack of co-ordina- 
tion which causes the ataxic signs of the disease ; they 
occur on voluntary vement, and are not usually present in 
passive fixation 

Congenital dakie Paralysis (Syn.—Littles Disease) is 
probably d subdural hæmorrhage resulting from difficult 
labour. ese cases 30—40 per cent. have concomitant 


conve? squint. 

MÄ is.—A considerable number of cases of optic neuritis 
aie with myelitis have been described. The visual 

Si t usually precedes the signs of myelitis. Its onset is 
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sudden, but one eye may be affected a day or so before the 
other. Complete amaurosis generally supervenes rapidly. 
In some cases there is a central scotoma in the early stages, 
and there may be pain on moving the eyes, pointing to a retro- 
bulbar neuritis. There is usually only slight neuritis, but con- 
siderable swelling of the disc has been seen. In cases which 


Holmes, photographed by Coats Chiasma, optic nerves and 
tracts. Stained by W eigert-PaQy thod, the light areas being 
patches of degeneration. Q 


Fre. 306.—Disseminated Sclerosis. s a specimen by Gordon 


Since the site of the m fs may be lumbar or dorsal, and as 
anatomical contint the inflammatory process from the 
cord to the optic OE cannot be demonstrated, it is almost 
certain that the Geylar affection is due to toxins circulating in 
the blood. T are no signs of general meningitis, and other 


recover the os ee and good vision is restored. 


cranial ROS amr 

Duri e amaurotic stage the pupils are dilated and 
immo In cases of cervical and upper dorsal myelitis 
> À D neuritis the pupils are often unequal, owing to 
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implication of the dilatator tracts. In these cases the pupils 
still react to light. 

Disseminated Sclerosis (Syn.— Multiple or Insular Sclerosis). 
—-Lesions in disseminated sclerosis often occur in the visual 
paths (50 per cent. of cases) (Fig. 306). Unlike the lesions of 
tabes, the medullary sheaths of the nerve fibres are specially 
attacked, the axis cylinders remaining relatively little affected. 
Hence, during the acute stage, defects in conductivity are 
specially prominent; considerable variations succeed each 
other, and high degrees of functional restoration are possible. 
The optic nerves are most frequently attacked, with all the 
clinical signs of a typical retrobulbar neuritis, but patches of 
degeneration in the chiasma, optic tracts, or optic radiations 
may cause characteristic hemianopic changes in the fields. In- 
ordinary cases there is central scotoma with a full field. The 
scotomata are generally only relative: they are therefore 
easily overlooked, and can be demonstrated only by the use 
of small coloured objects. Concentric contraction of the field 
and irregular peripheral defects, sometimes only for colours, 
also occur, and these show variations from time to time. 
Hemianopic fields are rarer than might be expected. 

The ophthalmoscopic changes show very little direct 
relationship to the visual defects. There may be complete 
blindness with normal fundi, and signs of optic, atrophy may 
coincide with good vision. Owing to the r aire escape of 
the axis cylinders much less peripheral c€ efation occurs 
than might be anticipated. Owing to #R&recovery of con- 
ductivity in the fibres, vision genera N aproves materially, 
but repeated relapses are not unco n. Permanent com- 
plete blindness scarcely ever og Uhthoff found marked 
optic atrophy in 3 per cent. mplete atrophy in 19 ver 
cent., temporal pallor of t Kise in 18 per cent. and optic 


neuritis in 5 per cent. of casés? The optic nerves are affected, 
therefore, much more monly than in tabes, more often 
indeed than in any o lisease of the nervous system except 


cerebral tumour. Ņ 

The visual syQ@)toms of disseminated sclerosis may be 
mistaken for Kode of toxic amblyopia, retrobulbar neuritis, 
tabes, or heria. The diagnosis from the two former is 
the most ficult In ordinary retrobulbar neuritis the 
central <u oma is usually absolute ; in disseminated sclerosis 
relagQe In toxic amblyopia the scotoma is practically 


t half the cases. In retrobulbar neuritis it is nearly 


oy bilateral ; in disseminated sclerosis it is unilateral in 
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always unilateral, and to these cases the early stages of disease 
of the pituitary gland must be added. Some cases can only 
be definitely diagnosed by the history and by the develop- 
ment of other pathognomonic signs. With regard to tabes 
central scotoma is rare, and on the other hand symmetrical 
concentric contraction of the field is rare in disseminated 
sclerosis. Moreover, the failure of vision is steadily pro- 
gressive in tabes, and is bilateral; in disseminated sclerosis 
it is unilateral and very variable. The diagnosis from hysteria 

may be difficult, but the regular concentric contraction of the 
field so often found in this condition scarcely ever occurs in 
disseminated sclerosis. 

Nystagmus occurs in multiple sclerosis (12 per cent. of 
cases), but nystagmoid jerks are much commoner (50 per cent. 
of cases). True nystagmus is a very important diagnostic 
sign, as it is rare in other acquired diseases of the central 
nervous system : nystagmoid jerks are of much less diagnostic 
significance. Both are probably due to central changes, and 
the latter show some analogy to the intention tremor so 
characteristic of disseminated sclerosis. 

Miosis is fairly common in this disease, and to a less degree 
inequality of pupils. Other abnormal pupil reactions are 
rare. 

Paralyses of extrinsic ocular muscles are much less common 
than in tabes, and although resembling these in {@x\ partial 
and transitory nature differ from them in tha alyses of 
associated movements are not uncommon. SS paresis of 
convergence, with retained action of the re lateral move- 
ments, frequently occurs. Paralysis teral conjugate 
movements is commoner than that o ard and downward 
movements. These are obviously nuclear lesions. Of 
individual nerves the VIth is often affected than the 
Ird, and total Ird nerve pa men is never seen (cf. Tabes). 
Partial ophthalmoplegia ext with intact intrinsic muscles, 
also occurs, whereas opht legia interna is unknown. 

Syringomyelia is due x atation of the central canal of the 
cord and excavatiop-&&the central grey matter. Since the 
dorsal and lower ceagal regions are often affected inequality 
of the pupils is ost characteristic ocular sign. It is due 
to implication ¢t) he dilatator tract ; the pupil on the affected 
side is sn NS oo reacts to light, but does not dilate after 
instillatigN cocain (vide p. 60). Other signs of paralysis 
of the ¢ervical PoE ANSE may be present, such as slight 
ptose traction of the globe, &c. Paralysis of the Vth 
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nerve is also not uncommon, and the VIth nerve may be 
affected, but very rarely the [Vth or IIIrd. Syringomyelia, 
however, is sometimes complicated with tabes, and in these 
cases all the ocular manifestations of tabes may occur. The 
patients are often hysterical, a fact which accounts for the 
frequency of concentric contraction of the fields of vision. 

Myasthenia Gravis.—This disease shows some resemblance 
to chronic progressive bulbar paralysis, but differs from it, 
inter alia, in the fact that the ocular muscles are almost 
invariably affected. Most of the patients are young, and have 
difficulty in articulation, swallowing, and mastication. There 
is nearly always ptosis and paresis of the orbicularis palpe- 
brarum. The muscles of the extremities and trunk become 
affected, or the disease may start in them. Dyspncea is 
common, especially on exertion. A striking feature is the 
absence of muscular atrophy. The muscles do not give the 
reaction of degeneration, but show the “ myasthenic reaction,” 
i.e., they respond worse and worse to repeated faradic stimuli. 
The most characteristic feature is the rapid fatigue of the 
muscles. The symptoms are least marked in the morning, 
e.g., the ptosis is much worse in the evening. Reading is only 
possible for a few minutes owing to failure of convergence 
and lateral movements of the eyes. Only a few mouthfuls 
of food can be masticated owing to fatigue of the muscles. The 
same applies to other voluntary muscles, whigl\are similarly 
rapidly tired out by electrical stimulati The muscles 
recover rapidly in the early stages of the ase after a short 
rest. The symptoms fluctuate from to day, and may 
remain in abeyance for coe riods. Sensory and 
cerebral symptoms are absent, O e reflexes are normal. 
Many cases die of failure of rę&spiràtion, though the course 
of the disease is usually look o pathological changes are 
found in the nervous systep, but groups of lymphocytes 
(‘‘ lymphorrhages ”) hayen found in the muscles, and the 
thymus is sometimes ed. 

The ptosis is n always bilateral and is increased by 
prolonged fixat attempts to look upwards. Effective 
compensation over-action of the frontales is impossible. 


per cent AN externa, partial or complete, occurs in 50 


per cent. e cases. The intrinsic muscles are not affected. 


ATER jerks are not uncommon. 
Qnia Atrophica is a familial, hereditary disease, charac- 


ed by weakness of muscles (facial, vasti, &c.), and slow 
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. without ptosis, but total ophtha 
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relaxation after contraction. The patients frequently develop 
cataract at an early age—20 to 40—and the cataracts may be the 
first manifestation of the disease. 


Ophthalmoplegia.—Ophthalmoplegia is a somewhat indefinite 
term applied to widespread paralysis of the muscles of the 
eye which is thought to be due to nuclear lesions and forms 
the. most prominent feature of the cases. Nuclear paralyses 
often cause defects of convergence, conjugate deviation of the 
eyes, and so on; when these are isolated signs the term 
ophthalmoplegia should not be applied to them. In typical 
ophthalmoplegia both eyes are affected, though all the muscles 
need not necessarily be simultaneously paralysed. In ophthal- 
moplegia totalis all the muscles, extrinsic and intrinsic, are 
affected: in ophthalmoplegia externa, many or all of the 
extrinsic muscles ; in ophthalmoplegia interna, the intrinsic 
muscles. Ophthalmoplegia may be acute or subacute and 
chronic. 

Acute or subacute ophthalmoplegia is usually due to poisons 
or infection, and is relatively rare. The chief poisons are 
alcohol, lead, and ptomaines ; the chief infections diphtheria 
and influenza. In acute alcoholism the onset is sudden and 
accompanied by cerebral symptoms—headache, delirium, 
coma, &c. Bilateral ophthalmoplegia externa comes on 
suddenly or rapidly, with or without ptosis, a A 
followed by facial and bulbar paralysis, with u 
speech and swallowing. The intrinsic muscles 
The condition is probably due to acute hæ 
polioencephalitis (Wernicke). In lead pò 
is less acute and the intrinsic muscles re often involved. 


In ptomaine poisoning, due to hal , mussels, &c., the 


essential feature is bilateral ophthgwoplegia interna, with or 
plegia also occurs. In 
diphtheria isolated ocular pa are common, but ophthal- 
moplegia externa is rare. pil often escapes, the ciliary 
muscle never. In pas the ophthalmoplegia resembles 
that of diphtheria—extQ)sic muscles and ciliary muscle, the 
pupil escaping, but tke)pupil has been known to be affected 
without the ciliarguscle. The prognosis in alcoholism is 
bad: other casgsSually recover. 

Chronic qa moplegia is usually progressive. It com- 
mences wa osis or diplopia. In the course of months or 
years mS patalysis spreads to all the ocular muscles of both 


sides pt that the intrinsic muscles often escape, and not 
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infrequently the levatores palpebrarum also. These cases of 
isolated chronic ophthalmoplegia are rare, but the condition 
is often a precursor or symptom of tabes or general paralysis 
of the insane, rarely of disseminated sclerosis, &c. It is a 
q very early sign of tabes, and may become associated later | 
| with bulbar symptoms. The Argyll Robertson pupil or | 
| ophthalmoplegia interna is often present. 

Ophthalmoplegia also occurs as a congenital disease or 
may be acquired early in life as an hereditary familial disease. | 
In these cases there is usually only partial ophthalmoplegia | 
externa, and the condition is not complicated by other nervous 
disease such as tabes or bulbar paralysis, thus differing from 
q the adult acquired form. 
| Diseases of the Pons.—The ocular symptoms are of great 
| localising value in diseases of the pons. Of these, tumours are 

| by far the most common, hæmorrhages, thromboses, softening, 
and abscess being relatively rare. 
iM Tumours.—By far the commonest tumours of the pons are 
| tubercle and glioma, the former being about twice as common 
| as the latter. Both occur most frequently in childhood. 
| Papillcedema or papillitis occurs in about half the cases, and 
| is accompanied by the usual visual symptoms. The most 
| characteristic signs of pontine tumours are due to implication 
| 
| 


es loss of con- 


of the motor nuclei and pyramidal tracts (vide \ igs. 276—282). 
de (vide p. 510) 


ql The VIth nucleus is usually implicated an 
age 
it jugate movement of the eyes to the sa 
i with retention of convergence: at 


nset the external 


iM rectus only may be paralysed. we to the immediate 


| 

| vicinity of the pyramidal tract it i generally involved, and 
| as the fibres are affected befo decussate in the medulla 
q oblongata there is contra-lgt emiplegia. The intimate 
| relationship of the VIIth us and its afferent fibres to the 
| VIth nucleus has alre een mentioned. Hence, facial 
| paralysis combined yA loss of conjugate deviation of the 


eyes to the sama getbuggests a pontine lesion. Similarly 
| facial paralysis Contra-lateral hemiplegia (Millard-Gubler’s 
| syndrome) h same significance. If the lesion is situated 


high up in the4pons the pyramidal tract is caught before the 
fibres to.@e facial nucleus have crossed. Hence in these 
cases 4KO% is facial paralysis combined with hemiplegia on 
| h Gre side. The facial paralysis is then usually of the 
ia. a al type, in which the orbicularis palpebrarum, which is 
| Ji to be innervated from the IIIrd nucleus, escapes. Not 
infrequently the Vth nerve is partially paralysed, causing for 
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example paralysis of the Vth, nuclear VIth, VIIth, and some- 
times VIIIth nerves, with crossed hemiplegia. It is astonishing 
how large pontine tumours can become without causing 
death, the nervous structures being pushed aside, especially 
in the relatively slow development of tuberculous masses. 
Extension of the disease may lead to IIIrd nerve paralysis, 
practically never IVth, the fibres of which are protected by the 
dorsal position of their decussation. If ptosis is the only sign 
of involvement of the IIIrd nerve its localising value is slight ; 
it may be a mere pressure symptom or a cerebral ptosis. 
Occasionally the opposite pyramidal tract is involved, with 
bilateral hemiplegia. Owing to the combination of facial 
paralysis the cases in which the trigeminal is involved are more 
likely to cause neuroparalytic keratitis (q.v.) than in other 
lesions of the Vth nuclei or intra-medullary fibres. Miosis is 
not uncommon in tumours of the pons, but the pupillary 
signs are of little diagnostic value; nystagmus is a sign of 
involvement of the cerebellum. 

In hemorrhages and thromboses in the pons the same motor 
signs are manifest, and are usually of rapid or sudden onset. 
There are no ophthalmoscopic changes. The pupils are usually 
very small in the early stages of pontine hemorrhage, a point 
of considerable diagnostic significance in an unconscious 
patient. Ņ 

Tumours of the Auditory Nerve (Syn.—Eztr wk ellar 
Tumours).—The peculiar slow-growing neuro-fi Ous or 
endotheliomatous tumours of the recessus acusti@ę®erebellaris, 
usually attached to the VIIIth nerve, BO} e to a fairly 
characteristic. syndrome with ocular AEO O deafness 
on one side is associated with cerebel aI ymptoms, among 
which nystagmus is common. nerve is usually 
involved, generally with paralysis © e external rectus only, 
rarely with paralysis of conju eviation. As might be 
expected, there is very often S paralysis of the peripheral 
type, t.e., total including icularis palpebrarum. The 
Vth nerve is implicat neo a quarter of the cases, but 
neuroparalytic keratit{s igp-incommon. In nearly all the cases 
there is pronounce ee 

Diseases of the ae Peduncle (Figs. 55, 277).—The most 
characteristic of disease of the cerebral peduncle is a 
combinatio aralysis of the I[Ird nerve with contra-lateral 
hemiplegia} latter including the face and tongue (Weber’s 
hag The facial paralysis is naturally of the cerebral 

ich the orbicularis palpebrarum escapes, since it 
36—2 
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is due to a pyramidal tract lesion. If the red nucleus (Fig. 277) 
is involved tremor and jerky movements occur in the contra- 
lateral side of the body : this condition, combined with ipso- 
lateral IIIrd nerve paralysis, forms Benedikt’s syndrome. 
Motor and sensory hemiplegia, contra-lateral to the lesion, 
without IIIrd nerve paralysis, is less common than Weber’s 
syndrome, and IIIrd nerve paralysis alone is rare. In the 
usual syndrome the whole IIIrd nerve is involved, the intrinsic. 
muscles rarely escaping : when it occurs it is due to an intra- 
peduncular fascicular lesion. Both oculomotor nerves are 
sometimes affected. As might be expected (Figs. 55, 277), 
implication of the external geniculate body or optic tract may 
occur, with development of homonymous hemianopia. Since 
the commonest lesion in this region is solitary tubercle 
papillcedema occurs in about 10 per cent. of the cases. The 
most frequent other causes, omitting basal gummatous 
meningitis, which may affect the peduncle secondarily, are 
softening and hemorrhage. 

Diseases of the Corpora Quadrigemina and Pineal Gland.— 
Though there can be no doubt that visual functions are located 
in the optic lobes of lower animals these functions are sub- 
merged in their later representatives, the anterior colliculi. 
There is no good evidence that lesions of the corpora quadri- 
| gemina cause any direct impairment of visionin man. The 


anatomical relations of the posterior colliculi t to associa- 
tion with hearing, and lesions of the co quadrigemina 
are frequently accompanied by impair f hearing, which 
may, however, be due to pressure on ditory paths. The 
commonest lesion of these bodies itary tubercle, which 
| acts like an intracranial tum d glioma. Tumours of 
the pineal gland are Sige ata; they press upon the 
| 


colliculi and cause similar t h less pronounced symptoms. 
- As might be expecte ours in this region very fre- 
quently cause pe from pressure on the aqueduct of 
Sylvius, and thereyj terioration of vision. The sign of 
greatest localisin ue is loss of upward and downward 
movement of yes. Sometimes only upward movement 
| is lost, never nward alone. The other movements of the 
| eyes are ively good. It is noteworthy, in opposition to 
| experime@l data, that impairment of conjugate lateral 
| moy. s of the eyes is almost unknown in these lesions. 
| In than half the cases there is paresis of both IlIrd 
| vès. Less often only one oculomotor nerve is affected. 
Grenson of the pressure effects may lead to bilateral IVth 
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nerve paralysis or ophthalmoplegia externa, but the VIth 
nerve, as might be expected, is seldom directly affected. 
Pupillary changes are common, owing to implication of the 
Ird nerves or papillcedema. Experimental and clinical 
evidence alike tend to show that, in spite of the intimate 
relationship of the afferent pupillary paths with the superior 
colliculi, lesions of these bodies cause no direct permanent 
changes in the pupillary reactions. The facial nerve is para- 
lysed in about a quarter of the cases: the paralysis is of 
the cerebral type. It is occasionally accompanied by ipso- 
lateral hemiplegia. These are distant signs, due to pressure. 
Nystagmus occurs more frequently than with other cerebral 
tumours, but is usually associated with defects of co-ordina- 
tion and other signs of implication of the cerebellum. These 
cases are always difficult to diagnose from cerebellar lesions, 
and the order of onset of the symptoms is important. If the 
ocular movements are affected first, and especially if upward 
and downward movements are lost, the lesion is probably 
quadrigeminal ; if the cerebellar ataxy precedes the impair- 
ment of ocular movements the lesion is probably in the 
cerebellum (Bruns). 

General Paralysis of the Insane (Syns. — Progressive 
Paralysis, Paralytic Dementia).—Like tabes, this is a para- 
syphilitic disease. It is often accompanied by tab signs 
and symptoms which are due to lesions of the postion tracts 
of the cord, identical with those in tabes (t aralysis). 
The ocular symptoms are most common and quivocal in 
these cases, and are to be attributed to t e causes. 

The pupillary changes are most ch eristic. In the 
early stages inequality of the pupil ost common. It 
should be quite definite to be of digg stic value, for slight 
inequality is not very infrequent@* normal people. It is 
often accompanied by slight defpymation in the shape of the 
pupil and irregularity of th¢\gupillary margin. The same 
remark applies to these The pathological nature of 
the pupillary changes is beyond doubt when there is the 
typical Argyll Rober€soyreaction. It occurs in nearly half 
the cases, and is therefofe an important sign, but less constant 
than in tabes. TingBout 5 per cent. of the cases the reactions 
both to light convergence are lost, a condition which is 
rare in tabgg especially frequent in the juvenile form of 
general SS The sensory reaction, t.e., dilatation of 
the pu ain painful stimulation of the skin, is very often lost 
ANG ght reaction. The Argyll Robertson pupil is rare 
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in cases in which the knee jerks are retained. Spinal miosis 
is commoner in tabes, unequal pupils in general paralysis. 
Ophthalmoplegia interna is rarer in general paralysis. 

Primary optic atrophy occurs in about 8 per cent. of cases 
(Uhthoff). It shows exactly the same type and course as 
in tabes, but is more frequent in the latter disease. Like the 
pupillary signs, it may precede the onset of the typical cerebral 
symptoms by a considerable period, especially in those cases 
which commence with tabetic symptoms. 

Paralyses of the extrinsic ocular muscles occur about halt 
as frequently as in tabes, and have exactly the same charac- 
teristics, the IIIrd nerve being most frequently involved. 

Cerebral Syphilis is the term usually applied to relatively 
early, direct syphilitic disease of the brain and meninges. Its 
manifestations differ very materially from those of the para- 
syphilitic diseases, and the ocular symptoms are of special 
diagnostic importance. Cerebral syphilis is due essentially 
to gummatous inflammation of the meninges and the walls of 
the cerebral blood vessels. 

The chief form of brain syphilis is basal gummatous menin- 
gitis. It usually arises from the subarachnoid tissue in the 
region of the chiasma and spreads thence over the base of the 
brain. The optic nerves, chiasma, and tracts are generally 
involved. Papillitis, papillædema, or post-nauritic atrophy 
are frequently found (about 13 per cent. ea d are usually 
bilateral. Visual defects are very comngpp¥ and consist of 
amblyopia, not infrequently seria ae) defects in the 
fields of vision. Of the latter many ¢yses show homonymous 
hemianopia from affection of one art, fewer cases temporal 
hemianopia. Central scotoma(aMkother signs of retrobulbar 
neuritis also occur. The Il@rdSflerve.is paralysed in a third 
of the cases, less commo the Vth and VIth, and least 
frequently the IVth. Ird and VIth are often affected 

f 


on both sides. The inal paralysis is always unilateral 
and often causes alytic keratitis. Pupillary changes 
occur, depende Wn the IIIrd nerve lesions. In many 
cases the proa mied to a small area, oculomotor paralysis 
or an affectjo the visual path being the only signs except 
headache! very characteristic feature of basal gummatous 
meningif{ig1s the inconstancy and variability of the symptoms, 
terggedety and recurrent visual and oculomotor disturbances 
bées’very common. 
eens gummata may give rise to the signs of cerebral 
our, complicated by the fact that they are often multiple. 


N 
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Syphilitic disease of the cerebral vessels is responsible 
for a large proportion of cases of thrombosis, hemorrhage, 
softening, &c. 

Intracranial Tumours.—The commonest ocular manifesta- 
tion of intracranial tumours is papilleedema or papillitis. 
The latter term is used in this connection for the slight degrees 
of swelling of the disc, and does not necessarily imply a true 
inflammatory process. 

Analysis of 200 cases of intracranial tumour treated at the 
National Hospital, Queen Square, shows the following results 
(Paton) :— 

(1) Precentral tumours are nearly always associated with 
neuritis fairly severe in character. (2) Postcentral tumours 
are nearly always associated with neuritis, as a rule moderate, 
and often of very short duration. (3) Temporo-sphenoidal 
tumours are always associated with neuritis of about the same 
degree of severity as in frontal tumours. (4) Of subcortical 
tumours about one-half develop neuritis—as a rule, moderate 
in degree—and, as in the case of parietal tumours, frequently of 
short duration. (5) Optic thalamus and mid-brain tumours 
are almost invariably associated with optic neuritis of very 
great severity. (6) Cerebellar tumours are constantly accom- 
panied by neuritis of a grave character. (7) Extra-cerebellar 
tumours, as a rule, develop neuritis of a grave cheracter. 
(8) Of pontine tumours, only about one-half d os optic 
neuritis, and then only when neighbouring parts @hy e brain, 
especially the cerebellum, have become involve he neuritis 
when it does develop is usually very seve eO ) Ventricular 
tumours develop a moderate neuritis. x 

There are two regions of the brain, MNs and the central 
white matter of the cerebral hemi s, in which tumours 
frequently develop without causin Bates a Some cases 
of meningeal tumours in which Aherain substance escapes do 


not develop optic neuritis. en a tumour directly or in- 
directly exercises press the chiasma or optic nerves 
atrophy may occur ut preceding papilloedema (vide 
pp. 369, 373). In cases loss of vision may precede 


ophthalmoscopic sigh and may first be manifest as a uni- 
lateral central s 1a (vide pp. 375, 376, 388). 
Homonymou§ Wemianopia is due in about half the cases in 
which thisg\ptom is present to tumours of the occipital 
lobes. N 20 per cent. are due to involvement of one tract, 
either ve t or as a pressure symptom. Relatively few are 
~ volvement of the internal capsule or external geni- 


wl 
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culate body. Heteronymous hemianopia is much rarer and 
is due to pressure on the chiasma and tracts by tumours of 
the pituitary body or distension of the third ventricle. 

Paralysis of ocular muscles is relatively rare and nearly . 
always a distant pressure symptom. One or both VIth nerves 
are often affected, the [[Ird nerve rarely, the [Vth practically 
never. Conjugate lateral deviation of the eyes, which is com- 
mon in cerebral hemorrhage and to a less extent in cerebral 
softening, is rare with tumours of the cerebrum. It is more 
frequent with cerebellar tumours. Paralyses as true localising 
symptoms may of course occur with tumours of the crus, 
pons, &c. To this category belongs trigeminal paralysis, 
with or without neuroparalytic keratitis: it is rare with 
cerebral, commoner with cerebellar tumours. 

Intracranial Abscess.—Cerebral abscess occurs about three 
times as often as cerebellar. The majority of cerebral abscesses 
are due to middle ear disease and affect the temporal lobes. 
Others are due to traumatism and generally affect the parietal 
lobes. Rarer causes are metastatic infection, usually derived 
from the lungs, frontal sinus empyema, and orbital cellulitis. 
A still greater proportion of cerebellar abscesses is due to 
otitis media. 

Nearly half the cases have either papilloedema or papillitis : 
it is not infrequently on the side of the absces only, and in 
bilateral cases the swelling is generally greater pn this side. 
This sign has therefore greater localising aye in intracranial 
abscess than in tumour. Optic neuritig\persists longer after 
operation for abscess than for te may even only then 
commence. As might be expected CH c atrophy is rare during 
the acute stage : its presence m1 against the diagnosis of 
abscess. Ophthalmoscopic clan} S are rarer with extradural 
abscesses, 

Homonymous hemianoyy indicates a lesion of the occipital 
lobe, which is rarely dis otitis. 

Partial unilater nerve paralysis is fairly common, 
and the combinattes*of unilateral ptosis and mydriasis has 
almost pathogfomnic significance of ipso-lateral cerebral or 
cerebellar ae, . Partial [[Ird nerve paralysis with contra- 


lateral hegia points to abscess of the temporal lobe with 
pressur the IJIrd nerve and internal capsule, or more 
rare eine th of the cerebral peduncle. Paralysis of 
the nerve is not common, but is found rather oftener in 


cerebellar than cerebral abscess: it is generally ipso-lateral, 
t?has little localising value. Paralysis of the Vth nerve is 
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rare. Nystagmus is very common with cerebellar abscess, 
but rare with cerebral. In otitic cases it may be due to disease 
of the labyrinth. 

Intracranial Aneurysm and Sub-arachnoid Hemorrhage.— 
Intracranial aneurysms are not very rare, and may rupture 
into the subarachnoid space. The ocular signs are ocular 
palsies, especially of the IIIrd or VIth nerve; moderate 
papilloedema ; retinal hemorrhages, usually multiple in the 
neighbourhood of the disc, rather large, and often sub- 
hyaloid ; vitreous hemorrhage; proptosis; and defects in 
the visual fields. There is always blood in the cerebrospinal 


fluid. 


Oxycephaly and Scaphocephaly (Syn.—Tower Skull) are due 
to precocious union of certain cranial sutures, especially the 
coronal and sagittal. The great wing of the sphenoid is displaced 
so that the orbit becomes shallow, causing more or less proptosis. 
In the early stages there is papillcedema, but more commonly 
only the later stage of post-neuritic optic atrophy is seen. The 
amount of atrophy varies in degree. The papillædema is prob- 
ably due to increased intracranial pressure, owing to continued 
growth of the brain in a restricted space. Divergent strabismus 
and horizontal nystagmus are common. Most of the patients are 
males. 

Encephalitis.—Ocular palsies usually usher in an attack of 
encephalitis lethargica. Ptosis is the commonest fegtie, and 
other branches of the [IIrd nerve are specially ið The 


muscles are usually only partially paralysed generally 
recover. Diplopia is an early symptom, an tagmus may 
be present. Papillitis is rare and the ils are usually 


normal. The general symptoms ew. with great 


muscular debility, and other sign an acute general 
infection. 

Acute polioencephalitis accountsdr not infrequent cases of 
paralytic squint following a ile attack in young children. 
The VIth nerve is most oft olved. 

Meningitis.—In tuber $ meningitis a moderate degree of 


papillitis is commoy™(Sbout 25 per cent.) and is generally 
bilateral. Papillcedebad occasionally occurs and indicates the 


combination of “Stary with miliary tubercle. ‘Tubercle in 
the choroid ig @uent and of great diagnostic importance. 
A review oftfeNiterature tends to show that it is less common 
in tubere meningitis than in generalised miliary tubercle, 


but myown observations lead me to think that it is much 
comp than is generally thought. It is often found only 
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a day or two before death. There are often partial ocular 
pareses, usually of the [[Ird nerve, especially in the form of 
ptosis. Bilateral [[Ird paralysis is almost unknown, a point 
of distinction from syphilitic basal meningitis. Unilateral 
partial VIth nerve paralysis also occurs. Not infrequently 
there is a kinetic (not paralytic) conjugate deviation of the 
eyes and head to one side. 

In epidemic cerebro-spinal meningitis papillitis is frequently 
present, never papilloedema ; it is due to a descending infective 
neuritis. In the early stages there is often kinetic strabismus 
or conjugate lateral deviation of the eyes. A characteristic 
sign is the widely open palpebral aperture, often associated 
with very infrequent blinking. Paralysis of the VIth nerve, 
usually unilateral, is commoner than that of the [IIrd, though 
divergent strabismus due to the latter cause has been fre- 
quently noted. Total IIIrd nerve paralysis is rare (cf. Gum- 
matous basal meningitis). The pupils vary much, usually 
showing miosis in the early stages, mydriasis when coma sets 
n: loss of reaction to light is‘relatively rare. Conjunctivitis 
and keratitis sometimes occur, and many cases of metastatic 
endophthalmitis (q.v.) in children are due to the Weichselbaum 
meningococcus, though it is a relatively rare complication of 
the disease. 

Still and others have shown that the sporadic acute basal 


Ormond Street Children’s Hospital is plete amaurosis 
with normal fundi and normal pupil r 
action of toxins on the higher ee tres. The blindness 
may persist for many weeks af sidence of other symp- 
toms, and sight may be compl Eran Chronic basal 
meningitis sometimes show siye same feature, but in these 
cases optic neuritis and acd ewes atrophy may occur from 


secondary pin hehe a pressure of the distended third 


ventricle upon the chaspa and tracts. 

Purulent meni occurs occasionally in typhoid, and 
more rarely i noni, influenza, scarlet fever, measles, 
and raves i ies typhoid the diagnosis is difficult, but the 
presence ofGpapillitis and ocular paralyses points in this 

direction n agati purulent meningitis, with papillitis or 
a | EAN neuritis, occurs in children from obscure causes. 
| MQN W disease is a not uncommon cause of purulent menin- 


N In this condition papillitis or papillædema is usually 


to complications, such as sinus thrombosis or cerebral 
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abscess. When ocular paralysis occurs, the VIth nerve is 
usually affected, rarely the Ird (cf. Intracranial abscess). 
The facial nerve is most frequently involved, the paralysis 
often causing lagophthalmia. Conjugate deviation of the eyes 
is not uncommon. Metastic endophthalmitis is rarer than in 
epidemic cerebro-spinal meningitis. The diagnosis of otogenous 
meningitis from tuberculous may be difficult or impossible. 

Hydrocephalus.—In the congenital and the early acquired 
hydrocephalus of infancy optic atrophy is not infrequently 
found. Papillcedema occurs only rarely in spite of the increased 
intracranial pressure. This fact is doubtless due to the relief 
of pressure by the enlargement of the skull and the resiliency 
of the fontanelles and gaping sutures, as well as to the very 
gradual development. The eyeballs usually deviate down- 
wards, and upward movements are much restricted. This is 
sometimes due to bulging of the thin orbital plate of the 
frontal bone, which may be even absorbed. Not infrequently 
there is considerable proptosis. 

The acquired hydrocephalus of later life, after the fontanelles 
and sutures have closed, is always rather a doubtful inference 
than a precise diagnosis. The cardinal signs of increased 
intracranial pressure—headache, vomiting and papilloedema— 
are present, and to these is often added ataxia of the cerebellar 
type. The cases are often diagnosed as intracranial tumours, 
in which localising signs are not infrequently abse a asked. 
Bitemporal hemianopia may give a clue to the etiology, 
being due to pressure on the chiasma and trac the bulging 
floor of the third ventricle. In some caseghére is evidence 
of previous meningitis, but the most cteristic feature 
is often the variability of the sym Remissions and 
intermissions of long duration occug, recovery or arrest of 
the condition is not uncommon, offs, however, with defective 
vision due to post-neuritic atr O 


Fractures of the base of the .—Unilateral facial paralysis 
is the commonest arig e lesion in fractures of the 
ent. of cases): the VIth (4 per 


base of the skull (22 A 
cent.), Ird (2 per , Vth (1-6 per cent.), and IVth (1 per 
cent.) follow in orde/of frequency. Fractures of the base 
from falls upon @pe head, &c., very often pass through the 
optic foramen @}ù involve the roof of the orbit : occasionally 
both opti Amina are broken. Owing to the intimate union 
betwee SS dura mater and periosteum the optic nerve is 
frequently injured. It may be torn through, lacerated by 
a of bone, or compressed by hemorrhage into the 
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sheath. If the nerve is completely severed there is blindness 
with a normal fundus in the early stages. In two to four 
weeks signs of primary optic atrophy appear and progress to 
total atrophy. Optic neuritis indicates hemorrhage into the 
nerve sheath, and may occur from basal hemorrhage without 
fracture of the optic foramen. Hemorrhage into the sheath 
or nerve may cause concentric contraction of the field of vision, 
or quadrant and other sectorial defects: central scotoma 
appears to be rare. Most cases with rapidly developing 
papillitis die. Pigmentation in and around the disc may follow 
hemorrhage into the sheath. The pupil reactions vary and 


- are not pathognomonic, but there is usually mydriasis on the 


side of the lesion. 


Statistics.—The following statistics (in percentages), derived 
from Uhthoft’s very extensive investigations of the literature and 
of cases in the Breslau clinic, give some idea of the frequency of 
important physical signs in certain diseases of the nervous system 
already discussed. Too much reliance must not be placed upon 
the percentages, culled as the cases are from very various sources. 
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CHAPTER XXX 
OCULAR MANIFESTATIONS OF OTHER DISEASES 


Tar most important ocular manifestations of other diseases 
than those of the central nervous system have already been 
discussed incidentally, and it will suffice here merely to 
enumerate them. 

Infectious Diseases.—Mucopurulent conjunctivitis and cor- 
neal ulcers are the chief ocular complications of measles. 
They are rare in scarlet fever, as is also albuminuric retinitis. 
Corneal ulcers are common in small-pox. Vaccinia of the 
eyelids is not uncommon, and may affect the cornea, usually 
secondarily, sometimes causing disciform keratitis. Diph- 
theria most commonly causes cycloplegia (vide p. 504), and 
rarely paralysis of the external rectus. Hrysipelas may cause 
abscesses and gangrene of the lids, orbital cellulitis, and 
thrombosis of the orbital veins and cavernous sinus. Optic 
neuritis occurs in typhoid fever. Conjunctivitis and the 
herpetic types of keratitis are common in injlueneg ich also 
causes iritis and optic neuritis. 

Diseases of the Respiratory Tract.—Conju 
rhages are common in whooping cough, and rea} hemorrhages 
may also occur. Herpes cornez occur pneumonia, but 
it is remarkable that hypopyon pias GA e. Apical phthisis 
may cause irritation of the sympadhotic fibres, leading to 
dilatation of the ipso-lateral pupi 

Diseases of the Circulatory Systetf.—Pulsation of the retinal 
vessels, embolism, and th osis of the central artery, 
arterio-sclerosis, and thro is of the central vein of the 
retina have already be ficiently discussed. Aneurysm 
at the root of the 233 ay cause dilatation of the pupil on 


the same side. In enital heart disease the retinal vessels 


are usually dark a&d greatly engorged ; or the veins alone may 
be abnormally @yse ; retinal hemorrhages are not uncommon. 

Diseases* {the Blood.—Chlorosis has often been held 
responsi papillitis, but it is extremely doubtful if the 
diagnosis 18 accurate. Retinal hemorrhages, sometimes accom- 
pant y white spots of exudate, occur in the secondary 
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anemias of carcinoma, ankylostomiasis, &c., and are a pro- 
minent sign in pernicious anemia, which really belongs to this 
group. In this disease they are often of characteristic colour, 
as in leukeemia (vide p. 353). The ophthalmoscopic signs of 
lukemia have already been described. Heemorrhages in and 
about the eyes are common in scurvy and purpura ; rare in 
hemophilia. Great loss of blood often leads to amblyopia or 
amaurosis, and may be followed by bilateral optic atrophy. 
Severe ocular symptoms very rarely follow traumatic heemor- 
rhage, as in war injuries, but most commonly result from 
intestinal or uterine hemorrhage. Though both eyes are 
usually affected there is often an interval of days between them. 
The discs are hazy at first, later becoming atrophic, with con- 
stricted vessels.. In some cases slight improvement of sight 
eventually occurs. 

Diseases of the Organs of Digestion.—Oral sepsis, especially 
pyorrheea alveolaris, is an undoubted cause of iridocyclitis, 
and probably causes choroiditis and other forms of subacute 
or acute endophthalmitis. Infective lesions in the mouth 
may spread by continuity, especially along the veins of the 
pterygoid plexus, setting up orbital cellulitis or thrombosis 
of the cavernous sinus. Lamellar cataract is associated with 
hyoplasia of the enamel of certain teeth. The lacrymal gland 
is not infrequently affected in parotitis, andy symmetrical 
inflammation of the lacrymal and salivary Q s is charac- 
teristic of Mikulicz? disease. Absorption cterial toxins 
from the intestinal canal is almost certaa@ty~a cause of irido- 
cyclitis and other obscure inflammations of the uveal tract. 
Night blindness is associated with e diseases of the liver, 
e.g., cirrhosis, and jaundice cau low discoloration of the 
conjunctiva, but yellow e xanthopsia) is much less 


common than has been thought 

Diseases of the Kidneys uminuric retinitis and ureemic 
amaurosis have already discussed. 

Metabolic Diseas lar complications are common in 
diabetes mellitus, NÝ ost frequent being diabetic cataract, 
retinitis, intra hæmorrhages, and retrobulbar neuritis. 
@Œdema of the pment epithelium on the back of the iris is 
often seen ig fPicroscopical specimens, but iritis is seldom met 
with. Re@prkable changes in the refraction of the eye, both 
in t $e tion of hypermetropia and myopia, have been 
des Ni in this disease, and paralyses of both extrinsic and 
ingin ic ocular muscles also occur. Gout has been held respon- 
= for deposits in the conjunctiva (concretions), conjunc- 
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tivitis, marginal ulcers of the cornea, episcleritis, scleritis, 
iritis, and other conditions : it is indirectly the cause of ocular 
lesions through the kidneys and vascular system. Rheu- 
matism is an indefinite entity. Acute rheumatism is doubtless 
an infective disease : it practically never gives rise to iritis, 
but may cause embolism of the central artery of the retina 
indirectly by its effects on the cardiac valves. It rarely causes 
optic neuritis. Chronic rheumatism is also probably due to 
organisms or bacterial toxins, and is thus responsible for iritis, 
_ eyclitis, episcleritis, and retrobulbar neuritis. Interstitial 
keratitis has been described in myxedema : over-feeding with 
thyroid causes exophthalmos and amblyopia. 

Diseases of the Generative Organs.—It can scarcely be 
doubted that the profound changes which the generative 
organs, especially in the female, undergo at puberty, in men- 
struation, parturition, and the climacteric, are often associated 
with disorders of metabolism and other pathological conditions. 
Of these the albuminuric retinitis of pregnancy is the most 
impeccable example among ocular complications. Many 
others have been described, e.g., conjunctivitis associated with 
the menses, but their relationship to diseases of the generative 
organs is obscure. The diseases due to gonorrhcea and 
syphilis have been described elsewhere. 
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CHAPTER XXXI 
DISEASES OF THE LIDS 


Anatomy.—The lids are covered anteriorly by skin and 
posteriorly by mucous membrane—conjunctiva tarsi; they 
end in a free edge about 3 mm. broad—margo intermarginalis. 
The substance of the lids consists of muscle, glands, blood 


Cilia 
Sulcus. subtarsatlis -©E* \ Š 


Fre. 307.—Diagr sagittal section of upper lid. 


vessels, and nerve bound together by connective tissue, 
which is particu ra) ense at the posterior part, where it forms 
a stiff plate—the parsus (Fig. 307). 

The skin, g&the lids differs from that of the rest of the body 
merely ing inness, its loose attachment, and the absence 
of fat,1 corium. It is covered with fine downy, hairs, 
provided with small sebaceous glands, and there 


pecially differentiated to form a protection to the eyeball, 


whi, 
= small sweat glands. At the anterior border the hairs 
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The cilia or eyelashes are strong, short, curved hairs, arranged 
in two or more closely set rows. Their sebaceous follicles, 
like the cilia themselves, are specially differentiated, and are 
called Zeis’s glands. Apart from being larger, they are 
identical with other sebaceous glands. The sweat glands near 
the edge are also unusually large and are known as Moll’s 
glands. They are situated immediately behind the hair 
follicles, and their ducts open into the ducts of Zeis’s glands 
or into the hair follicles, not direct on to the surface of the 
skin as elsewhere. 

The margin or free edge of the lid is the part between the 
anterior and posterior borders—the intermarginal strip or 
margo intermarginalis (Fig. 308). It is covered with stratified 
epithelium, which forms a transition between the skin and the 
conjunctiva proper. The anterior border is rounded; the 
posterior, which lies in contact with the globe, is sharp. The 
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Fic. 308 —Diagram of intermarginal strip. O 


capillarity induced by this sharp angle of conta 
ance in the proper moistening of the sur 
Immediately anterior to the posterior bor $ a single row of 
minute orifices, just visible to the nal e. These are the 
orifices of the ducts of the MeibomjaNgands. Between this 
row of puncta and the anterior bordeWs a fine grey line, which 
is important in operations in 1 he lid is split, as it indi- 


cates the position of the lo brous tissue between the 
orbicularis palpebrarum anc arsus. 


The tarsus consists of e fibrous tissue ; it contains no 
cartilage cells, so that Qerm tarsal cartilage is only justified 
in so far as it defines consistence of the plate. Imbedded 
in the tarsus are s enormously developed sebaceous glands, 


the te va s. They consist of nearly straight tubes, 


of the eye. 


directed veyty{@Wy, each opening by a single duct on the 
margin RN . The tubes are closed at the upper end, and 
ervus small cecal appendages projecting from the 


have nu 
sides oN with fatty glandular epithelium. The glands 
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number from twenty to thirty, being rather fewer in the lower 
| than in the upper lid. 

The large bundles of the orbicularis palpebrarum occupy 
the space between the tarsus and the skin. The main central 
band of the levator palpebree superioris is inserted into the 
upper border of the tarsus ; an anterior slip passes between 
the bundles of the orbicularis to be inserted into the skin of 
the middle of the lid; a posterior slip is inserted into the 
conjunctiva at the fornix. The inferior rectus and oblique | 
muscles send fibrous strands forwards into the lower lid to + 
be attached to the tarsus and palpebral ligament. 

Besides these striped muscles there is a layer of unstriped | 
muscle in each lid. These constitute the superior and inferior 
| tarsal muscles of Müller. The fibres of the former arise among 
| the striped fibres of the levator, pass down behind it, and are 
| inserted into the upper border of the tarsus. The inferior lies 
| below the inferior rectus and is inserted into the lower tarsus. 
| The arteries of the upper lid form two main arches, superior 
and inferior, the former lying between the upper border of the 
tarsus and the orbicularis, the latter in a similar position 
just above the hair follicles. In the lower lid there is usually 
only one arch near the free edge. There are two venous 
plexuses in each lid : a post-tarsal passing into the ophthalmic 
veins, and a pre-tarsal opening into subcutaneous veins. 

The sensory nerve supply is derived fromthe trigeminal. 
The third nerve supplies the levator palpebra seventh the 
orbicularis, and the sympathetic Ne ome ea 


INFLAMMATION OF Lips. 


Almost any of the inflammd&to} conditions which affect 
the skin in general may attackhelids. Hrysipelasis dangerous 
in that it may spread to t& orbit, leading to cellulitis and 
atrophy of the optic nery@phrombosis of the cavernous sinus, 
or meningitis. Her phthalmicus is often mistaken for 
erysipelas ; its um ae ity, strict localisation to the course 
of branches of © phthalmic nerve, and the characteristic 
formation of Gis es should prevent this mistake ; permanent 
scarring remgpins after the attack. Eczema of the lids is 
common, cially associated with phlyctenular conjunctivitis 
(q.v.) 4 dren, and with atropin irritation (q.v.). Abscesses, 
boi O hrax pustule, and ulcers of various kinds may affect 


assive. It is often associated with chemosis of the con- 


the Skin of the lids. C&dema of the lids may be inflammatory 


FQ 
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junctiva in severe conjunctivitis. Great cedema is often 
caused by bites of parasites, gnats, &c., and by styes, abscesses, 
and chancre of the lid. In unilateral cedema the condition of 
the lacrymal sac and nasal duct should be investigated ; it is 
often due to lacrymal abscess. Situated above the internal 
palpebral ligament it suggests empyema of the frontal sinus ; 
in the lower lid empyema of the antrum. Localised cedema 
may be due to periostitis of the orbital margin. In all cases 
of cedema the condition of the eyeball must be determined, 
with the assistance of Desmarres’ retractors if necessary. 
(idema of the lids may be caused by serious purulent inflam- 
mation of the globe (panophthalmitis), of Tenon’s capsule, by 
phlegmon of the orbit or thrombosis of the cavernous sinus. 
Passive cedema may be due to nephritis, heart disease, &c., 
or it may be angioneurotic. Chronic thickening of the lids, 
resembling cedema, but harder in consistency, may follow 
recurrent attacks of erysipelas—so-called solid adema. 

Blepharitis is a chronic inflammation of the margins of the 
lids. It may manifest itself as a simple hyperemia, differing 
from that caused by weeping, exposure to tobacco smoke, and 
so on, in being more persistent. The causes and treatment 
are the same as for the more severe forms of blepharitis. True 
blepharitis occurs in two forms. In squamous blepharitis small 
white scales, like dandruff, accumulate among the lashes ; 
the latter fall out readily, but are replaced withou Ç rtion. 
If the scales are removed the underlying surfac ound to 
be hyperæmic, but not ulcerated. The conditi probably a 
seborrhæa. 

In ulcerative blepharitis yellow crusts glu ashes together ; 
on removing them small ulcers, whic d easily, are seen 
around the bases of the lashes. K shes fall out or are 
easily pulled out, and often are replaced, or grow in a 
distorted form, owing to injury, tò”the follicles. Blepharitis 
causes redness of the edge the lids, itching soreness, 
lacrymation, and “ photo 5 

The sequelæ of the tive form are serious. If not 
treated energetically, {D with perseverance the disease is 
extremely chronic, Klis or being accompanied by chronic 
Gy must be taken to distinguish true 
tting together of the lids by conjunctival 
e latter case removal of the crusts reveals 
d margins. The ulceration is liable to extend 
at the hair follicles are destroyed. Only a few 
policy tered, distorted cilia are then found (madarosis). 


Ò 37—2 


conjunctivitis. 
blepharitis fro 
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When the ulcers heal the cicatricial tissue contracts. Neigh- 
bouring hair follicles are drawn out of place, and a false direc- 
tion is given to the remaining cilia, so that they may rub 
against the cornea (trichiasis). Or the development of cica- ) 
tricial tissue may be extreme, so that the edge of the lid 
becomes hypertrophied and droops in consequence of its 
| weight (tylosis). 

The lower lid is particularly liable to be displaced by pro- 
| longed ulcerative blepharitis. The contraction of the scar 
| tissue drags the conjunctiva over the margin; the posterior 

lip of the intermarginal strip, instead of being acute-angled, 
| becomes rounded, so that its capillarity is impaired. Tears 
then tend to run over (epiphora), a condition which is accen- 
| tuated if the punctum becomes everted, so that it ceases to lie 
| in accurate contact with the bulbar conjunctiva (vide p. 606). 
| The continual wetting of the skin with tears leads to eczema, 
| 


which is followed by contraction. The condition is made 
| ‘worse by perpetually wiping the eyes, so that eventually 
| ectropion is developed. This causes still more epiphora, a 
vicious circle being set up. 

The causes of blepharitis are multitudinous. The patients 
are usually children debilitated from living under poor 
hygienic conditions, or from disease, e.g., anzemia, tubercle, 
syphilis, measles, &c. The condition may {follow chronic 
conjunctivitis, or be induced by the sam he: epo 
smoky atmosphere, heat (stokers, cooks) ane S Bours, &c. 
may result from a neglected diploba@Ntiry blepharo-con- 
junctivitis. It is undoubtedly often ssociated with uncor- 
rected errors of refraction, especial permetropia and astig- 
matism, which probably act ucing reflex hyperemia. 


Occasionally parasites i epharitis, e.g., blepharitis 


acarica, due to demodex fgMeulorum, and phthiriasis palpe- 
brarum, due to the ped] pubis, very rarely to pediculus 
capitis. In the lattep haiti the cilia are covered with 
black nits, an a grace being produced which is easily 
recognised. when seen. 

Treatment. local treatment of blepharitis must be 
energetic in the ulcerative form. The crusts must first be 
removed. * his is effected most easily by soap and water, 
O thorough bathing with hot borax or bicarbonate 

ion, 3 per cent. The application softens the deposits, 
they can be picked or rubbed oft with a pledget of 


ttòn wool. When the crusts have been entirely removed the 
or face is covered with an ointment of yellow oxide of mercury, 
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ammoniated mercury, or ichthyol (10 per cent.), which is 
well rubbed in for at least five minutes. These procedures 
should be repeated three times a day. In most cases, if the 
treatment is carried out properly, there is a speedy cure. 
Unfortunately the treatment is seldom satisfactorily carried 
out. It is useless merely to smear ointment on the surface 
of the crusts. It must be applied to the inflamed tissues 
and rubbed well into the hair follicles. 

In more severe cases, or when the above treatment is 
improperly done, protargol, 15 to 20 per cent., should be 
rubbed into the margins of the lids with a stumpy camel’s 
hair brush until a lather is formed; this usually takes five 
minutes. Or the surface may be thoroughly cleaned with 
bicarbonate lotion, and silver nitrate, 2 per cent., painted on. 
All loose lashes should be pulled out with epilation forceps. 
If diplobacilli are present a zinc lotion should be used. 

Attention must be directed to the hygienic surroundings, 
and to the general health. Errors of refraction must be 
corrected. 

Syphilis.—A primary sore is occasionally found on the lid 
margins, commencing in the conjunctiva. It may be caused 
by a kiss or by removing a foreign body with the tongue. 
There is generally a small ulcer, covered with scanty greyish 
secretion and much indurated about the base. É ituated 
near the outer canthus the pre-auricular gland int ged, if 
near the inner canthus the submaxillary, in ag@ydance with 
the distribution of the lymphatic vessels. Tg Nrellng of the 
glands is always suggestive of syphilis O) rcle, but in all 
doubtful cases scrapings should be exanjmèed for spirochetes 
and the blood examined by the W Gyan test. If recog- 
nised before the glands are affected fhe S6re should be excised or 
destroyed by radium. At a la stage calomel ointment 
should be rubbed in. An engpgetic course of constitutional 
treatment with salvarsan oO ercury should be immediately 
instituted. O 

Gummata occur in lids sometimes, and occasionally 
may cause AE ickening of the tarsus (syphilitic 
tarsitis). ie ta fma may be mistaken for a chalazion. 
In syphilitic te the lid may be so swollen-and hard that 
it is impossi evert it. The pre-auricular gland is swollen. 
If the on a, there is little pain ; sometimes the swelling 


is rapid NS ery painful. Gummata usually respond rapidly 
to. ap riate treatment with mercury and iodides. 
V a.—The margin of the lid is occasionally inoculated 


e 
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| from the recently vaccinated arm of a baby. Often the 
| inoculated margin in turn inoculates the opposing margin 
of the other lid. Usually the pustule is at the outer canthus, 
and the pre-auricular gland is swollen and painful. The 
| history generally serves to elucidate the case. Sometimes 
| the cornea becomes affected, a keratitis resembling disciform 
keratitis resulting, 7.e., a grey disc, denser at the margin. 


INFLAMMATION OF THE GLANDS OF THE LIDS. 


Hordeolum or stye is a suppurative inflammation of one of 
Zeis’s glands (Fig. 309). In the early stages the gland becomes 
swollen, hard and painful, and usually the whole edge of the 


Q 
Fic. 309.—Hord A 


lid is cedematous. An absce 1 bs which generally points 
near the base of one of the O 
The pain is considerablguMtil the pus is evacuated. Styes 
often occur in crops, a alternate with boils on the neck, 
carbuncles, or acne 
| deficient resistanc 
| It is commone 
especially in d 


@ these conditions, the disease shows 
e body to the invasion of staphylococci. 
young adults, but may occur at all ages, 
#itated persons. Not infrequently it will be 


found that*<#M\ty drains account for the defective health. 
Treaty&y-—Hot compresses should be used in the early | 
stagg When the abscess points it may often be evacuated . 
by ing out the corresponding cilium; but this is usually 
eff\ctéd more satisfactorily by an incision with a small knife. 
D ould be remembered that such an incision is exceptionally 
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painful. The pus should be thoroughly squeezed out and a 
hot compress applied. 

If crops of styes occur the general health must receive 
attention. When associated with boils, &c., the urine should 
be tested for sugar, especially in adults. Inquiry should be 
made as to the condition of the drains. In obstinate cases a 
staphylococcic vaccine, preferably autogenous, should be used. 

Constipation must be counteracted, and tonics are useful, 
especially iron in some form. 

Hordeolum internum is comparatively rare. Itis a suppura- 
tive inflammation of a Meibomian gland of exactly the same 
type as the hordeolum externum or stye. It is often called a 
suppurating chalazion, and some may be due to secondary 


Fig. 310.—Chalazion. xO 


infection of a chalazion. The infle ory symptoms are 
more violent than in external eS r the gland is larger 
and is imbedded in dense fibro@)tissue. The pus appears 
as a yellow spot shining threggh the conjunctiva when the 
~ lid is everted. It may burs¢‘¥{fough the duct or through the 
conjunctiva, very rarely, the skin. 

Treatment is the san for external type, except that the 
incision should be EP txactly as for a chalazion (vide infra). 

Chalazion (Syns,—Parsal Cyst, Meibomian Cyst) is a chronic 
inflammatory iDrion of a Meibomian gland. The gland 


tissue beco placed by granulation tissue containing giant 
cells; thaQsease is not caused by the tubercle bacillus, but 
is proba caused by the chronic irritation of an organism 


of O The gland becomes swollen, increasing in 
T 


~ 


gradually and without inflammatory symptoms. 
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Patients usually seek advice on account 
of the disfigurement (Fig. 310). The 
smaller chalazia- are difficult to see, but 
are readily appreciated by passing the 
finger over the skin. If the lid is everted 
the conjunctiva is red or purple over the 
nodule, in later stages often grey, or rarely, 
if infection has occurred (vide Hordeolum | 
internum), yellow. The grey appearance is | 
due to alteration in the granulation tissue. 
This is not very vascular at any stage, but 
in the later stages the vessels retrogress, 
the nourishment of the tissue fails and it 
becomes converted into a jelly-like mass. 
Only under such conditions is the term 
“cyst” really applicable. Complete spon- 
taneous resolution very rarely occurs. The 
contents may be extruded through the con- 
junctiva, and in these cases a fungating 
mass of granulation tissue often sprouts 
through the opening, keeping up conjunc- 
tival discharge and irritation. Sometimes 
the granulation tissue is formed only in 
the duct of the gland, from which it pro- 
jects as a reddish- -grey, mkhat translu- 
cent nodule on the rena strip 
(marginal chalazion). 

Chalazia are ates Itiple or occur in 
crops. They are Moner in adults than 
in children. 


baloney ite small chalazia may be 


S00. 


left alone :AN is very difficult to evacuate 
torily by the ordinary method. 


them satjs 
me Ghalavia must be incised and 


tho ly scraped. The conjunctival sac 
IN cocained with 2 per cent. solution 
Qa drop of adrenalin instilled. The lid 
s then everted and the site of the chalazion 
| W carefully examined. At the point of greatest 
Fie. 311. ~Qper’s discoloration a few crystals (not many) of 


knif gea for solid cocain are placed upon the surface and 
mA" extrac- allowed to dissolve, or a little novocain or 
n now used 


bie T EEVA a E aaa 
oN or toper alypin solution may be injected with a 


Oo s). hypodermic syringe. A vertical incision is 
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then made with a sharp scalpel or Beer’s knife (Fig. 311). 
Any semi-fluid contents which may be present escape.. A 
small sharp spoon (Fig. 312) is then inserted into the orifice 
and the walls of the cavity are thoroughly scraped. The 
bleeding soon stops, and no dressing is usually necessary. 
A simple boric acid lotion is ordered for a few days. 

The patient should be warned that the swelling will remain 
for a while. This is due to the resistant walls, formed by the 
fibrous tissue of the tarsus; the cavity is kept dilated and 
becomes filled with blood. Sometimes, especially if the scrap- 
ing has not been sufficient, granulation tissue 
sprouts from the wound. This must be snipped 
off with scissors, curved on the flat, after appli- 
cation of cocain; the cavity should be again 
scraped out. 

Very hard chalazia are occasionally met 
with, particularly near the canthi; it is pos- 
sible that some of these are true adenomata 
of the glands. They may require excision, 
since it may be impossible to scrape them out 
efficiently. 

If a marginal chalazion is not treated the 
granulation tissue protrudes from the mouth 
of the gland and may organise into a greyish, 
somewhat translucent lump of fibrous tissue on j 
the lid margin. It is disfiguring and rather ÈN: 
dificult to remove without leaving an irreg 


larity in the line of the lid. 
yi xO 


ANOMALIES OF POSITION OF THE % 
Fie. 312.— 


Trichiasis (Opi, tpivos, a hair) gs Nie con- Sharp spoon. 
dition of distortion of the cilia, @a\that they 
are directed backwards and p Ki rainst the cornea (vide 
p. 175). A few only of the es may be affected, or the 
condition may be due ropion, involving the whole 
margin of the lid. It also be caused by congenital 
distichiasis (vide p. 698)! l 

The symptoms arèhose of a foreign body continually 
present in the ey@pirritation, pain, conjunctival congestion, 
reflex blepharos NM, lacrymation. Superficial opacities and 
vascularisa, CO the cornea are produced ; recurrent ulcers 
of the co re not infrequently due to this cause. 

Any cendition causing entropion (q¢.v.) will cause trichiasis, 
trac Nand spastic entropion being among the most common. 


Ò 
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Other causes are blepharitis, and the scars resulting from 
injuries, burns, operations, diphtheria, &c. 
Treatment.—Isolated misdirected cilia may be removed by 
epilation, which must, however, be repeated every few weeks. 
A better mode of treatment is to destroy the hair follicle by 
electrolysis. The flat positive 
pole is applied to the temple; 
the negative, a fine steel needle, 
is introduced into the hair 
follicle: a current of two milli- 
ampéres is used. The negative 
pole is determined by placing 
the terminals in saline, when 
bubbles of hydrogen are given 
off by it. The strength of cur- 
rent can be gauged by the rate 
of evolution of gas. It should 
be remembered that electro- 
lysis is extremely painful and 
tedious; the pain may be 
avoided by injecting novocain 
into the margin of the lid. If 
the current is of the proper 
strength, the bubbles evolved at 
the site of pur 
formation of 
If many 


FULL SIZE VIEW 
OF HEAD 


a are displaced, 
operative WW ocedures must be 
resorte . Since they are 
negaltrllied to thos rmed 
delan ‘e ied to those perfo 
(ree tongs oKestfopion, which is generally 
Fig. 313.—Griffith’s ring forceps ; 3 Ein ‘ll he descubid 
useful for holding the lid everted esen ? ey wl e describe 
in incising chalazia. The ring is ter (vide p. 589). 
pisca on the se ee si) Entropion (èv, in, TpPÉTEW, to 
ae pag poe turn), rolling in of the lid, occurs 
N in two forms, spastic and cica- 
tricial. The syn()dms are those of the trichiasis (q.v.) which 
is induced. 
Spastic Sere is due to spasm of the orbicularis. Strong 
Af the circularly arranged fibres tends not only to 


pene, 
NE, te the lid margins, but also to turn them inwards or 


s, according to the mechanical support afforded by 


ropion is produced. This is well seen when the eyeball has 


ou 
m obe and orbital contents. If the support is insufficient, 


E 


+ 
~ 
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been removed, but it also occurs when the globe is deeply set 
owing to absence of orbital fat, &c., especially if the skin of 
the lids is also redundant. These conditions are found par 
excellence in old people, who are therefore very liable to 
spastic entropion. It is also caused by tight bandaging, and 
is favoured by narrowness of the palpebral aperture (blepharo- 
phimosis). Spastic entropion is almost invariably restricted 
to the lower lid. 

Cicatricial entropion is caused by cicatricial contraction of 
the palpebral conjunctiva; in the worst forms, found in 
trachoma, the tarsal plate is also bent and distorted, sometimes 
by atrophic, sometimes by hyperplastic, changes. It is an 


a 

O 

Fig. 314.—Diagram of skin and muscle op n. 
exaggeration of the effect produced by tł ious causes of 


trichiasis (q.v.). Q 

Treatment of Spastic Entropion.— to bandaging, the 
condition is often cured by ‘impl evine oft the bandage. 
Wearing an artificial eye relievgş the symptoms when the 
eyeball has been removed. TI e spastic entropion of old 
people temporary relief m Y btamed by placing a roll of 
lint or plaster horizontal St above the margin of the orbit, 
and bandaging it firm/rixosition ; or the lid may be slightly 
everted by painting cSdédion on the skin or by pulling it out 
with a strip of adhéspve plaster. 

Permanent refey*can be obtained only by operation. The 
simplest m Nis the removal of a strip of skin and muscle. 
Cocain, ev SS: novocain is first injected subcutaneously. 
An oval aved of skin, with the long axis horizontal and varying 
in Wisely cording to the amount of entropion and of super- 
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fluous skin, is marked out with a scalpel or Beer’s knife just 
below the site of greatest displacement. The upper incision | 
must be close to the margin of 

the lid (Fig. 314). The piece of 
skin is dissected off. The under- 

lying fibres of the orbicularis are 

then dissected off with forceps 

and knife, until the tarsus is 
exposed. It is usually unneces- 

sary to insert sutures. The 
operation may be done with 
one snip of scissors and without | 
cocain 1f a fold of skin is taken 
up with T-shaped forceps (Fig. 
315). This method is not so 
satisfactory. 

In cases of spastic entropion 
with much blepharospasm, can- 
thoplasty is sometimes indi- 
cated, It consists in widening 
the palpebral aperture by di- 
viding the outer canthus. The 
lids are separated with the fingers 
in such a manner,as to put the 


canthus on tretch. One 
blade of str unt - pointed 
M@roduced as far as 
the conjunctival 
the commissure. The 
hickness, including skin 

n&#onjunctiva, is divided hori- 
oi tally by a single cut. If 


ly a temporary effect is re- 


| 
| 
| 
| 
| 
| í 


Q quired, no sutures are inserted. 
eg If it is desired permanently to 

| N enlarge the palpebral aperture, 
2 O the conjunctiva is sutured to 
PA AS the skin. Temporary cantho- 

° ‘ ;, plasty is sometimes indicated in 

psa 315-6 raped isu lecoilidr conditions than spastic 


| 
| 
| entr iQ e.g., in simple severe blepharospasm, such as occurs 
| 


enular conjunctivitis, in acute purulent conjunctivitis 


uch swelling of the lids, and in removal of an enlarged 


in 
with 
gual or an orbital tumour. 
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Treatment of Cicatricial Entropion.—a very large number of 
plastic operations have been devised for the relief of cicatricial 
entropion : only the more simple will be described here. The 
principles governing the various operations are: (1) altering 
the direction of the lashes, (2) transplanting the lashes, (3) 
straightening the distorted tarsus. Subcutaneous injection 
of cocain or a general anesthetic is indicated ; 
the former method does not obviate all pain, 
especially if the tarsus is cut. 

The simplest procedure is some modification 
of Burow’s operation. The lid is everted over 
the end of a metal lid spatula (Fig. 316). A 
horizontal incision through the conjunctiva and 
passing completely through the tarsal plate, 
but not through the skin, is made along the 
whole length of the lid in the sulcus subtar- 
salis, 7.e., about 2—3 mm. above the posterior 
border of the intermarginal strip (Fig. 317). 
Care must be taken not to wound the punctum 
or canaliculus. The outer end of the strip may 
then be divided by a vertical incision through 
the free edge of the lid, including the whole 
thickness. In this manner the edge of the lid 
is left attached only by skin, and when cica- 
trisation has occurred the edge is turned slightly 
outwards, so that the lashes are directed away 6 
from the eye. Relapses are not uncommon (N 
however, and the operation may have to 


repeated. It is probably better to cy 


Wi 


3ZIS 11nd 


edge of the lid everted during the p, of 
healing by means of`a spindle-shape pad of f 
oiled silk (Fig. 318). The pad is Be in posi- © 
tion by sutures suitably applied, 


In the Jaesche-Arlt operaja€@ the zone of FS- 316. — Lid 
spatula, which 


hair follicles is transplanted slightly higher should be 
position. The lid is spli m the outer can- made of metal. 
thus to just outside t ctum along the grey 

line (vide p. 577) bewen the lashes and the orifices of the 
Meibomian glandsGy During this procedure the globe is pro- 
tected by the s A? inserted between it and the lid, or held by 
a lid clamp L NOS~319, 320). The incision extends between the 
tarsus an orbicularis for a depth of 3—4 mm., so that the 
zone coxtaning the hair follicles is thoroughly loosened 
(Figg An elliptical piece of skin is then removed from 


g 
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the lid. The lower incision extends through the skin down to 
the tarsus at a distance of 3—4 mm. from the edge of the lid 
and parallel with it for its whole length. The middle part of 
the upper incision is 6—8 mm. from the edge of the lid. The 
elliptical piece of skin thus marked out is removed, without 
taking any orbicularis. The two skin incisions are then 
sutured. In this manner the zone of lashes is transplanted to 
a higher level. The gaping wound in the intermarginal strip 
may be filled in with skin from that excised, or by a Tiersch 
graft or a graft of mucous membrane ; this tends to prevent 
the follicles from being drawn down again when the wound 


/) 
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Fic. 317.—Diagram of modi- FIG. 318. — Di m of modified 
fied Burow’s operation for Burow’s Q ioħ for entropion. 
entropion. 


cicatrises. Care should be taken not X roduce ectropion by 
removing too much skin. 

Ectropion, rolling out of the | eur in several forms, the 
chief being spastic, cicatrigl enile; and paralytic. The 
symptoms are due to the e ora induced and to the chronic 
conjunctivitis caused by pee In severe cases the cornea 
may suffer from imperfe@plosure of the lids. 

Spastic ectropion T ; from blepharospasm when the lids 
are well ch e globe and when they are short, firm, 
and without r ‘nt skin. It is therefore seen in children 
and young patefts, and is readily induced by phlyctenular 
sg lea, (vide p. 162). Mechanical ectropion is caused 
by extre ce or thickening of the conjunctiva, such as 
cage purulent conjunctivitis and trachoma. In the 
AN ease the tarsus is often distorted. Upper and lower 

Sa affected simultaneously. 
© DIr ectropion results from destruction of the skin by 
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injury, burns, ulcers, gangrene, operations, &c. Caries of the 
orbital bones is a common cause in children. Chronic conjunc- 
tivitis and blepharitis also cause cicatricial ectropion, which is 


| 
Q FULL SIZE | 
| Fra. 319.—Desmarres’ te SD Fie. 320.—Wilde’s entro- | 


pion forceps for right PAN pion forceps. 
| 


increased by the wettig the skin with tears and the eczema 
| thereby induced. , 
E Senile e only in the lower lid, and is due to 


relaxation of tissues and degeneration of the orbicular 


s . . . . . . . . 
muscle fibre\\8The condition is increased by the conjunctivitis 


and epiphox which are set up. | 
Pargbyc ectropion results from the laxity of the lids induced 

| a? 

pp | 
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by paralysis of the orbicularis. Only the lower lid is affected, 
the upper being kept in contact with the globe by its own 
weight. 

Treatment.—Non-operative treatment is chiefly serviceable 


Z ee 


Fre. 321.—Diagram of Jaesche-Arit operation for entropion. 


in spastic ectropion. Here a well-fitting bandage, unless contra- 
indicated by other factors, will often cure the displacement. 
A bandage should also be applied in ectropion paralyticum, but 
the condition is cured only by restoration of the innervation. 
The slighter degrees of senile ectropion aN amenable to 


Fig. KEI Diagram of Snellen’s sutures for ectropion. 


non-operg: 2 treatment, though it may be advisable to slit the 
O order to cure epiphora. The patient should be 
BN d not to pull the lid down when wiping the eye. 

rge variety of operations has been devised for ectropion : 


ely the simpler procedures will be described. 
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Snellen’s sutures are indicated in some cases of spastic and 
senile ectropion. In this operation two loops of thread, 
inserted at the junction of the middle with the inner and outer 
thirds of the lid, through the ectropionised conjunctiva, are 
made to hold the fornix in its proper position (Fig. 322). A 
silk thread is armed with a needle at each end. One needle is 
passed in at one of the two spots indicated at the level of the 
top of the tarsus, t.e., in the position where the fornix ought to 
be. The needle is passed vertically downwards under the skin 
and brought out just below the level of the orbital margin. 
The other needle is inserted similarly 2 or 3 mm. to one side of 
the first, and is carried down parallel with it. The second 
suture is inserted in exactly the same manner at the junction of 


N 
ca 
Fre. 323.—Dimmer’s modification of TOR for ectropion. 
the middle with the other third of tke id. The sutures are 
then tied over pieces of rubber tubin@)iid vertically, the ectro- 
pionised fornix being thus drawn, yn into its normal position. 
The sutures may be tightened_@\n day to day so as to cause 
the formation of cicatricial along their tracks: this was 
more effectual in the da op 1 antiseptic precautions were not 
observed. The effect C3 dom permanent. 

In paralytic ectropion fateral tarsorrhaphy may be indicated. 


In this operation t 
the lids.at the o 


Ipebral aperture is shortened by uniting 
anthus. The edges of the upper and lower 
lids are fres xl for the requisite distance, the lashes being 
excised. ids are then sutured together as in central 
tarsorrhayhy (vide p. 220). 
Inm ases of ectropion, especially senile, the lower lid is 
D 38 
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stretched and elongated. The ectropion may then be cured 
by shortening the lid. A wedge-shaped piece of the lid,.includ- 
ing the whole thickness, is excised at the outer canthus. The 
edges of the skin wound are then sutured together, and similarly 
the edges of the conjunctival wound. 

A more elegant method of shortening the lid is Dimmer’s 
modification of Kuhnt’s operation (Fig. 323). A triangular 
piece of conjunctiva and tarsus is excised, the apex of the 
triangle being towards the fornix. The lid is then split along 
the grey line from the triangle to the outer canthus. A trian- 
gular area of skin is removed at the outer canthus and the skin 
is slid outwards so that the gap in the tarsal plate is closed, the 


<S 
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Fig. 324.—Diagram of V—Y operati r ectropion. 


requisite length of the margin of Qi at the outer canthus 
being denuded of cilia. 

In the slighter cases of fad vial ectropion the V—Y 
operation of Wharton ses is indicated (Fig. 324). A 
V-shaped incision, wit vex away from the lid margin, is 
made through the ge of the V enclosing the cicatrix. 
The skin is need f e underlying tissues and is also well 
undermined at tlh \edges. The margins of the incisions are 
sutured in sv go Oane that a Y-shaped cicatrix results: 
the edge of thxd#d is thus raised to its normal position. 

More e Soe cicatricial displacement requires some form 
of bleph BS astic operation, flaps of skin being taken from the 

ee region, or skin grafts employed. Each such 
cas st be treated on its own merits and will often exercise 

Mgenuity of the surgeon. 


the 
so Symblepharon (cvv, with, together, Bréhapor, eyelid) is the 


DISEASES OF THE LIDS 595 


condition of adhesion of the lid to the globe (Fig. 325). Any 
cause which produces raw surfaces upon two opposed spots of 
the palpebral and bulbar conjunctiva will lead to adhesion if 
the spots are allowed to remain in contact during the process 
of healing. Such causes are burns from heat or caustics, ulcers, 
diphtheria, operations, &c. Bands of fibrous tissue are thus 
formed, stretching between the lid and the globe, involving the 
cornea if this has also been injured. The bands may be narrow, 
but are more frequently broad, and may extend into the fornix 
so that the lid is completely adherent to the eyeball over a 
considerable area (symblepharon posterior). Bands limited to 


the anterior parts and not 
involving the fornix are 
called symblepharon an- 
terior. Total symble- 
pharon, in which the lids 
are completely adherent 
to the globe, is rare. 
Pronounced adhesions 
cause impairment of mo- 
bility of the eye, so that 
diplopia may be com- 
plained of. The adhesion 
may be so intimate that 
it is impossible to close 
the lids efficiently, lag- 
ophthalmia, with its bane- 


Fig. 325.—Sym 1@paron. 


ful consequences, resulting. There is often 


RO disfigurement. 
Treatment.—The prevention of TANO ron is of the 


utmost importance (vide p. 410). 
lished operation is necessary. 


w is already estab- 
mbfepharon anterior is 


usually easily remedied by dividingyhe bands and preventing 


re-formation of adhesions i 


When the bands are broad, 


pharon posterior, the se 
difficult. There is no gy 
tarsus, and great cafe 


manner already described. 


specially if there is symble- 
ton of the lid from the globe is 
o the limitations of sclerotic and 
s to be exercised lest the globe be 


punctured. The preVehtion of re-formation of adhesions is 
much more diffiigattJand is successful only if the raw surfaces 
are covered withpithelial grafts. These may be either con- 
junctival ansWWn flaps, Tiersch grafts, or grafts of rabbit’s or 


frog’s mudcep membrane. 


a 


Piva ie ma (ayxvrAn, a thong, Brégapor, eyelid) is 


f the margins of the two lids. It may be either a 
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congenital condition or due to burns, &c. It may be partial 
or complete, and is often combined with symblepharon. The 
treatment depends upon the amount of symblepharon. If it 
is very extensive operation may be contraindicated. In other 
cases the lids are separated and kept apart during the healing 
process. If the adhesion extends to the angle of the lids, the 
latter must be covered with an epithelial graft, otherwise the 
condition will recur. 

Blepharophimosis (@Aédapov, eyelid, diuos, a muzzle) is 
the condition in which the palpebral fissure appears to be 
contracted at the outer canthus. It is really normal, but the 
| outer angle is obscured by a vertical fold of skin. The latter 
is due to eczematous contraction of the skin following prolonged 

epiphora and blepharospasm. Mere narrowing of the palpe- 
bral aperture is often called blepharophimosis, and may be a | 
congenital condition : it is really a form of ankyloblepharon. | 

The condition may require no treatment, disappearing | 
spontaneously after the inflammation has subsided. In other | 
cases canthoplasty is indicated. 

Lagophthalmia (AXayos, a hare) is the condition of incom- 
plete closure of the palpebral aperture when the eyes are shut. 
It may be due to narrowing of the lids from cicatrisation or 
congenital deformity, ectropion, paralysis of the orbicularis, 
proptosis due to exophthalmic goitre, orbital tumour, &c., or 
| to laxity of the tissues and absence of refle zing in people 
| who are extremely ill or moribund. wic to exposure 
the cornea becomes epidermoid (xeros} ne) or keratitis 
setsin. The treatment is that of keratg 


also be caused by 
thickening and increased wetgkt of the lid (vide p. 580). The 
condition may be unilategahor bilateral, partial or complete. 
In the higher degrees id hangs down, covering the pupil 

more or less com CA interfering with vision. An 
attempt is made unteract the effect by overaction of the 
| frontalis and owing back the head, the eyes being pulled 
downwards kh inferior recti. A very characteristic attitude 
is thus -adeffd. Forced contraction of the frontalis causes 
the eye{Qws to be raised and throws the skin of the forehead 
intaywwikles. Partial ptosis may be masked by this means, 
bu omes manifest if the patient is asked to look up while 


ak eyebrows are fixed by firm pressure with the fingers 


inst the bone. 
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Ptosis may be congenital or acquired. The congenital form 
is usually, but not invariably, bilateral, and is due in most cases 
to defective development of the muscles. Some cases have 
been proved to be caused by maldevelopment of the third 
nucleus. The condition is not infrequently hereditary. There 
is nearly always defect in the upward movement of the eyes, 
due partly to absence of the posterior insertion of the levator 
into the fornix (vide p. 578), partly to coincident maldevelop- 
ment or defective innervation of the superior rectus. It may 
be pointed out here that defective upward movement of the 
eyes is the commonest congenital defect of bilaterally associated 
extrinsic muscles. 

Acquired ptosis is usually unilateral. It may be part of the 

symptom-complex of paresis or paralysis of the whole of the 
third nerve, or may be due to paresis or paralysis of the branch 
supplying the levator. Isolated ptosis without other signs of 
oculomotor paralysis may result from disease of upper level 
centres (cerebral ptosis). Acquired ptosis may also be due to 
direct injury of the muscle or its nerve supply, as by wounds, 
fractures, &c.° Mechanical ptosis is due to deformity and 
increased weight of the lid brought about by trachoma, 
tumours, &c. ; it also occurs from lack of support in phthisis 
bulbi, anophthalmia, &c. Bilateral ptosis may occur in the 
acquired form, notably as part of the syndrome of Toenn 
gravis. 
The amount of ptosis sometimes alters with the esition of 
the globe, attaining its highest pitch in abdu of the eye, 
its least in adduction or attempted adducfi Occasionally 
in both the congenital and acquired forms id rises when the 
jaw is moved, as in mastication, though) remains immobile 
when an attempt is made to look uptwates (vide p. 527). This 
is an example of synkinesis or as@pnted movement. 

Treatment.—In cases of paralyg3s of the third nerve treatment 
must be directed to removal oh cause. The fact that this 
nerve is so frequently aff © syphilis must be borne in 
mind ; these cases resp o treatment better than others. 
In cases of incurable R and in congenital and mechanical 
ptosis the deformit be removed only by operation. In 
complete paralysi@f the third nerve operation is usually 
contraindicated Q account of the abduction of the eye. If 
the lid is raa “we these cases the diplopia becomes manifest ; 


simultane dvancement of the internal rectus may diminish 


the dinlgpia and the deformity, but is unsatisfactory and 


unlik 
24 
y 


Y 


give a permanent result, 
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Operations for ptosis ameliorate the condition but seldom 
give permanent results. In slight cases excision of an elliptical 
area of skin, with or without excision of the underlying fibres 
of the orbicularis, improves the appearance temporarily. 


Of the many operations which have been devised for the more 
severe cases Hess’s operation is one of the best (Fig. 326). It 
may be performed under local anesthesia by subcutaneous injec- 
tions of novocain. The eyebrow is shaved. An incision is made 
in the line of the eyebrow for 2-5 cm. The skin of the lid is then 
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Fic. 326.—Diagram of Hess’s opera Qo: ptosis. 


undermined through this incision so thajW is completely separated 
from the orbicularis and tarsus ov. BANS ‘whole area. Three silk 
sutures are then inserted. Eacbas 

curved needles. The first need Inserted a little to one side of 
the middle line of the lid atM] point 5 or 6 mm. from the margin 
of the lid. It is passed upWatds through the orbicularis, anterior 
to the tarsus, and is ight out through the frontalis about 
4 or 5 mm. above th sion in the eyebrow. ‘The other needle 
on the same sutu Q Mserted a little to the other side of the 
middle line Kos at the same distance from the lid margin and 


is carried up(pafallel to the first and brought out in the same 
manner. Ay her two sutures are inserted in exactly the same 
manner Nch side of the first. On pulling the sutures upwards 


the skiy the lid is thrown into a fold which corresponds with the 
PANS ld at the upper margin of the orbit. In this manner the 
RY aised the requisite amount : care must be taken that it is 

oùðraised too much, otherwise lagophthalmia will result. The 
O fect produced at the time of operation should be slightly in 


im 
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ire is armed with two half- - 
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excess of the desired permanent effect. The incision in the eye- 
brow is sutured, and then the lid sutures are tied round small 


pieces of rubber tubing, applied vertically to the forehead. The 


sutures may be tightened or loosened, if necessary, during the first 
few days. They | are removed after ten days or a fortnight. 

Another good operation for congenital “ptosis is Motais’. In 
this a narrow tongue from the mid-line of the superior rectus 
tendon is insinuated into a pocket between the skin and tarsus 
and sutured to the skin near the ciliary margin. After this 
operation the lid is carried upwards on upward movement of the 
globe. 


INJURIES OF THE Lips 


Injuries of the most various kinds—contusions, wounds, 
burns, &c.—are very common. They must be treated upon 
general principles, but special attention must be directed to 
three points—(1) wounds of the skin of the lids, (2) injury of 
the bones of the orbit, (3) injury of the eyeball. 

Wounds in the direction of the fibres of the orbicularis gape 
little and heal without conspicuous scarring ; hence surgical 
wounds should be made in this direction as far as possible. 
Vertical wounds gape, cause disfiguring cicatrices, and often 
lead to ectropion, or other distortion, especially if there is 
adhesion to the subjacent bone. The worst wounds are such 
as sever the lid vertically in its whole thickness. ey do 
not unite by first intention a notch (traumatic c yn) is 
left in the lid margin, and disfigurement, lagophyp} la, A 
epiphora result. Vertical wounds severing Rlinatioulas 
require special care (vide infra). 

Injury to the bones of the orbit may affeciN})e orbital margin 
or deeper parts. Fractures involvi margin may be 
diagnosed by careful palpation— EN ess, crepitation, &c. 
Fractures of the walls of the orbit o manifest themselves by 
emphysema. It is due to commppitation of the subcutaneous 
tissues with the nasal air RA air being forced into the 
tissues on blowing the ' zing, straining, or coughing. 
There is great swelling Ñ a peculiar soft crepitation on 
palpation. Fractur O orbital bones may be followed by 
retraction of the globeAtraumatic enophthalmos), or may be 
part of a more seyg% fracture of the base of the skull. In the 
latter event 3 N. foramen is often involved, causing 
laceration pression of the optic nerve (vide p. 381). 

Injurie O the globe require special care both in 
diagnosig a ay treatment. In every case of injury of the lids 
the oul must be very carefully examined. Palpation will 


AO 


| 
| 
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usually demonstrate considerable reduction of intraocular 
pressure if the eye is injured ; it indicates rupture of the globe. 
Inspection may be difficult on account of excessive swelling 
and ecchymosis. In such cases the eye must be examined at 
all costs, the lids being separated by retractors, under an 
aneesthetic if necessary. 

Contusions are often more alarming in appearance than in 
reality. There is great swelling and ecchymosis both in the 
lids and conjunctiva. In all cases a guarded prognosis should 
be given, for it may be impossible to determine the full extent 
of the injury to the orbit (vide p. 625), or the eye (vide p. 410). 

Treatment.—Simple contusions with ecchymosis require only 
cold compresses : a simple boric lotion is ordered for cleansing 
the conjunctival sac, and boric ointment to prevent the lids 
from sticking together. 

Emphysema should be treated with a pressure bandage, and 
all straining, blowing of the nose, and so on, must be avoided. 

Wounds must be thoroughly cleansed with an antiseptic 
lotion and brought together by sutures. In wounds involving 
the canaliculus the inner cut end must be searched for, and the 
canaliculus slit up (vide p. 607). If this is not done before 
cicatrisation has occurred epiphora will follow, and it will be 
extremely difficult to obtain an entry into the canaliculus in 
order to slit it up. Lacerated wounds are likely to leave ugly 
scars and deformity of the lids: these mug ye treated by 
plastic operation (vide p. 589, &c.). If sup 
abscess must be opened and treated 


principles. 
2 


TUMOURS OF T 

Benign tumours include oyun molluscum, warts, 
nevus, angioma, and other pou common to the skin and 
cutaneous glands. 

Small clear cysts freqy@Ptly occur among the lashes in old 
people, due to the reteaSidp of secretion of Moll’s glands. They 
disappear if the aiXSer wall is snipped off. 

Xanthelasma fEWPos, yellow, €Xacpua, a plate) or xanthoma 
is a slightly raked yellow plaque, most commonly found in the 
upper and. øyer lids near the inner canthus, and often sym- 
metrical Nie two lids and in the two eyes. The plaques are 
most, €, on in elderly women. They grow slowly, and only 
req D reatment on account of the disfigurement produced. 

N be removed after subcutaneous injection of noyocain, 


The 
sg Yestryed by electrolysis or radium, 


Ko 


general surgical 


9 
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Molluscum contagiosum is a small white umbilicated tumour, | 
generally multiple. A substance resembling sebum can be Hh 
squeezed out of it. Hach tumour should be squeezed out after Hi 
incision and the interior touched with solid silver nitrate stick. Hh 

Nevus or mole, usually pigmented, may occur on the lids, Hi 
generally affecting the margin and involving both skin and 
conjunctiva. Two are often symmetrically situated on the 
lids of the same eye, indicating their origin at a time when the i 
lids were still united. The microscopical appearance is charac- | 

-teristic, consisting of “ nævus cells,” often arranged in an | | 
alveolar manner. The growths may take on malignant pro- Hi 
liferation. | | 

Hemangioma, often also called neevus, occurs in two forms 
—telangiectasis and cavernous hemangioma. The former are | 
bright red or port-wine coloured spots composed of dilated ih 
capillaries. The latter consist of dilated and anastomosing Wi 
venous spaces lying in the subcutaneous tissue having all the I] | 

| 


characteristics of erectile tissue; they are not infrequently Il 
strictly localised as if partially encapsuled. They appear (i 
bluish when seen through the skin and form a swelling which i}! 
increases in size on crying, lowering the head, &c. Cavernous I 
hæmangiomata are rarely seen in adults, partly due to the fact gi 
that they are generally treated in early life, but possibly due to iN 
spontaneous atrophy of the growth and thickening oe e skin. Hh 

Telangiectases may be excised if small. If large? may Hy | 
be cauterised with the galvano-cautery ; only @F EN area 
should be attacked at a sitting, the operation g repeated. | 
Electrolysis or carbonic acid snow may alşọo@®®used. Caver- [| 
nous hemangiomata may be excised, | 
conjunctival surface, if small. If lar Xey may be treated 
by electrolysis. Itis a good plan EN lectrolysis for a time 


until the tumour is consolidated wA fibrous tissue, and then | 


to excise the mass. Iig 
| Lymphangioma occurs r the lids, it 
Symmetrical soft swell re the inner canthus are some- Wit 

| times seen in elderly peN They are due to fatty deposits | 
which are como the orbital fat through an aperture H 
in the fascial septum’ | 
l Malignant Tungt include carcinomata and sarcomata, the | 
. former being the more common. Epitheliomata show | 
a preferença spots where the character of the epithelium I 
changes NA therefore commence generally at the edges of ig) 
| the lid he patients are elderly ; the preauricular gland ig 


SA larged, or if the growth is near the inner canthus, 
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the submaxillary lymphatic glands. Any of the glands of the 
lid may in rare instances undergo carcinomatous proliferation. 

The commonest malignant epithelial growth is the so-called 
rodent ulcer, which shows a predilection for the inner canthus. 
It commences as a small pimple which ulcerates. If the scab 
is removed it is found that the edges are raised and indurated. 
The ulcer spreads very slowly, the epithelial growth extending 
under the skin in all directions and penetrating deeply. The 
surrounding structures are gradually destroyed ; lids, orbit, 
and bones are invaded. The growth is only locally malignant 
and probably originates in the accessory epithelial structures 
of the skin—hair follicles and glands. The lymphatic glands 
are not affected. Rodent ulcer rarely occurs before forty 
years of age, and the rate of growth is of the order of years. 

Sarcoma is rare; it may be round or spindle-celled, pig- 
mented or non-pigmented. Round-celled growths, variously 
described as lymphoma, lymphosarcoma, pseudo-leukeemic 
tumours, &c., sometimes affect both orbits and all four lids 
causing symmetrical proptosis. Occasionally the patients 
show blood changes as in leukemia, but these are usually 
absent. The growth is slow but continuous, and the eyes are 
lost from lagophthalmia. The malignant growths springing 
from nevi are usually called sarcomata. 

Treatment.—Epithelioma and sarcoma must be thoroughly 
extirpated at all costs, even if it involves excighy of the globe 
or exenteration of the orbit. Rodent ule mall, should 
be excised, or destroyed by carbon dioxa4snow. If larger, 
so as not to be amenable to operatikes treatment without 
sacrificing a good eye, it may beX{eated with radium or 
X-rays for a time. eae on na ie and even cure, 
has been reported from this ¿t nent, but there can be no 
doubt that the results mage seriously misleading. The 
skin surface may show a feh scar, whilst the growth con- 
tinues to spread beneath@he surface. In any case it is wise 
to excise the scar fre er radium treatment, and for many 
months to keep a ul watch for any recurrence. In the 
later stages exferQie plastic operations may have to be per- 
formed to protegJthe eyeball. When this becomes impossible 
the eye muge excised and the morbid tissues freely removed. 


w ABNORMALITIES OF THE LIDS 
S epharon, ankyloblepharon, ectropion, entropion and 
tri¢hMsis occur occasionally as congenital malformations. 
sis is a fairly common congenital defect. 
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Distichiasis (és, double, ozyos, a row) is a rare condition 
in which there are two complete rows of cilia, often in all four lids. 
The posterior row replaces the Meibomian glands: it causes 
trouble by rubbing against the cornea. 

Coloboma of the lid is a notch in the edge of the lid. The 
gap is usually situated to the inner side of the middle line, generally 
affecting the upper lid. Two or more defects may occur in the 
same lid. Sometimes a bridge of skin links the coloboma to the 
globe, or there is a dermoid astride the limbus at the site of the 
coloboma. There are often other congenital defects of the eye or 
other parts of the body, e.g., coloboma of the iris, accessory 
auricles, &c. Some cases are due to incomplete closure of the 
foetal facial cleft, others probably to pressure of amniotic bands. 
Occasionally there is a notch at the outer part of the lower lid, 
associated with maldevelopment of the malar bone. 

Cryptophthalmia (xpurres, hidden) is a very rare condition 
in which there is total ankylo- and sym-blepharon, associated 
with abnormality of the eye and often of the orbit. The skin 
passes continuously from the brow over the eye to the cheek. 

Microblepharon is the condition in which the lids are abnor- 
mally small. They may be absent—-ablepharon. These conditions 
usually occur only in cases of microphthalmia, or congenitally 
small eyes. Microphthalmia may be associated with a congenital 
orbito-palpebral cyst, causing a swelling of the lower lid. The 
cyst is connected with the eye-ball, contains retinal tissue in its 
lining, and is due to defective closure of the foetal fissure—an 
extreme case of ectatic coloboma of the choroid (q.v.) ~he eye- 
ball may be apparently absent (congenital anophghQwnia), but 
there are always microscopic vestiges of ocular tis 

Epicanthus is a semilunar fold of skin, sitQ? 
sometimes covering the inner canthus. a usually bilateral, 
the eyes are far apart, and the bridge of t se is flat. It may 
disappear as the nose develops. It is in Mongolian races. 

Elephantiasis neuromatodes or pie m neuroma may affect 
the lids and orbit. Jn all cases Gye temporal region is also 
affected. The swollen lid and femporal region form a charac- 
teristic picture. The hypertro nerves can be felt through the 


skin as hard cords or cg nerve fibres are little changed, 


A above and 


the hyperplasia affecting ndo- and peri-neurium. In several 
cases the ciliary cea e been found affected, both outside 
and inside the globe, in some cases the eye has been buph- 


thalmic. CP one are seldom satisfactory. 


— 
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CHAPTER XXXII 
DISEASES OF THE LACRYMAL APPARATUS 


Anatomy and Physiology.—The lacrymal apparatus consists 
of the lacrymal glands and the lacrymal passages. 

The lacrymal glands of each eye consist of the superior or 
orbital gland, the inferior or palpebral gland, and the accessory 
lacrymal glands or Krause’s glands. All are serous acinous 
glands, scarcely distinguishable, microscopically, from serous 
salivary glands, with which they are morphologically identical. 
The superior gland, about the size of a small almond, is situated 
in the lacrymal fossa at the outer part of the orbital plate of the 
frontal bone. Ten or twelve lacrymal ducts pass from it to 
open upon the surface of the conjunctiva at the outer part 
of the upper fornix. The inferior gland consists of only one 
or two lobules situated upon the course of the ducts of the 
superior portion. It can be seen when the he looks down and 
in after the upper lid has been everted. accessory or 


Krause’s glands are microscopic acini, ep the surface 
between the fornix and the edge of the There are 
about forty-two in the upper, six to fea he ioe fornix. 


The ducts of numerous acini unite to f ane ine duct which 


opens on to the fornix. 
The lacrymal passages consign fOr the puncta lacrymalia, 


the canaliculi, the lacrymal sag, the nasal duct (Fig. 327). 
The puncta lacrymalia lie nee posterior border of the free 
margin of the lid about 6 from the inner canthus. Each 
lid has one punctum a ne canaliculus. The punctum is 
situated upon a sli ation, larger in elderly people, the 


papilla lacrymalis $ already mentioned, this is visible 
under normal Co only when the lid is slightly 
everted (vide p. 84. The canaliculus passes from the punctum 
to the ner sac. It is first directed vertically for about 
l to 2 m en horizontally for 6 to 7 mm. The canaliculi 
ANS n separately through the outer wall of the lacrymal 
sac. e lacrymal sac lies in the lacrymal fossa formed by 


aN e bone. When distended it is about 15 mm. long 
ally, and 5 to 6 mm, wide, The fundus extends slightly 
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above the level of the inner tarsal ligament. The sac is sur- 
rounded by fibres of the orbicularis. The lower end narrows HH 
as it opens into the nasal duct. The nasal duct, varying much | 
in size (12 to 24 mm. long, 3 to 6 mm. in diameter) passes | 
downwards and slightly outwards and backwards, bounded Hit 
by the superior maxilla and inferior turbinate, to open at the i 
anterior part of the outer wall of the inferior meatus of the | 
nose. The line of the duct is given by a point just outside the Hi 
inner canthus and the groove between the ala of the nose 
and the cheek. The upper end of the nasal duct is the narrowest 
part. The canaliculi are lined by stratified epithelium, the il 
lacrymal sac and nasal duct by columnar epithelium, lying 


ROE, ara; 
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Fie. 327.—Diagram of lacrym KQuratus. | 


upon a corium which contains a votes plexus. The mucous | 
lining forms an imperfect valve at orifice into the nose. 
The lacrymal secretion is a sli@ytly alkaline fluid containing 
`- sodium chloride as its chief jtuent. The ordinary amount | 
secreted is just sufficien 10isten the eyeball, and is lost 
by evaporation. Sys er reflex irritation, psychical or 
peripheral, is an exckgs)secreted, and this is forced into the 
lacrymal sac and ¢bxough the nasal duct into the nose during fi) 


the act of winki When the fibres of the orbicularis contract nt 
around the sagN“t must be remembered that xerosis or dry- | 
ness of th junctiva does not result from extirpation of the | 


con] Wya by Krause’s glands and its own mucous cells being 


© | 
ww | i 
Re) | 


superior Na inferior lacrymal glands, the moistening of the g 
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sufficient to prevent it. Per contra, epiphora does not result 
from extirpation of the lacrymal sac, except in the presence 
of psychical or peripheral stimuli to increased secretion. It is 
possible that the tears have some slight antiseptic properties. 


DISEASES OF THE LACRYMAL GLAND 


Diseases of the lacrymal gland are rare. Dacryo-adenitis 
occurs occasionally, usually going on to suppuration. Tubercle 
also occurs here. A permanent fistula may result from rupture 
of an abscess in the gland. Spontaneous and traumatic 
dislocation of the gland have been described, a swelling being 
formed under the outer part of the upper lid. 

Dacryops is a cystic swelling in the upper fornix, due to 
retention of secretion owing to blockage of one of the lacrymal 
ducts. It can only be distinguished from retention cysts of 
Krause’s glands by its position. 

Tumours of the lacrymal gland show a very marked resem- 
blance to those of the parotid. In Mikulicz disease there is 
symmetrical enlargement of the lacrymal and salivary glands, 
probably of a lymphomatous nature. Mixed tumours, in 
reality endotheliomata, containing cartilage, myxomatous 
material, &c., are the commonest form. Carcinomata and 


sarcomata are very rare. 

All conditions which cause swelling of t @pd may lead 
to impairment of movement of the eye. SO is pushed 
downwards and inwards; movement @XWards, and espe- 


cially outwards and upwards, is limit There may be some 
proptosis. 

The rare diseases mentioned apave must be treated on 
general principles. q 


DISEASES OF @@p LACRYMAL PASSAGES 


Sw occurs from laxity of the lids 
ic conjunctivitis, blepharitis, and any 
cause leading t@everopion (q.v.). It causes epiphora, which in 
turn aggravatesthe condition (vide p. 591). 

Treatments In slight cases, especially in old people, the 


Eversion of the 1 
in old age, from 


eversio be sufficiently counteracted by making a small 
scar N fornix just behind and below the position of the 
pun . This is best done with the actual cautery, a fairly 


anne being made. As the cicatricial tissue contracts 


unctum is pulled inwards towards the eye. 
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If this procedure fails the canaliculus should be slit up or a I 
radical operation for ectropion performed. In the former case il 
the greatest care must be exercised that the canaliculus is it 
slit on its posterior wall, so that the open duct will lie against 
the globe. It is not necessary, nor advisable, 
in these cases to slit the canaliculus completely 
into the sac, but it must be incised so far as 
is necessary to bring the slit part in contact 
with the eye. 

Slitting the lower canaliculus is performed as 
follows. Instruments required: Nettleship’s 
dilator (Fig. 328), canaliculus knife. The best 
form of canaliculus knife is the modification of 
Weber’s in which the probe point is straight, 
not curved forwards as in the original instru- 
ment (Fig. 329). The eye should be cocained, 
though this will not eliminate all pain. The 

surgeon stands behind the patient. In operat- 
ing upon the right side he everts the lower lid 
with his left thumb. With the right hand he 
inserts the point of Nettleship’s ‘dilator into 
the punctum, passing it directly downwards as 
i far as it will go easily, then rotating it out- 
wards and pushing it inwards along the canali- 
l| culus. In this manner the punctum is dilated. 
The knife is then taken and the probe point is 
passed into the punctum in the same manner, 
first downwards, then inwards. The backseat 
the knife is directed forwards and sl} 
downwards. In this manner, as th is 
pushed inward, the posterior wall a j 
culus is incised. In bad cases o 
when it is desired to slit the cana 
pletely into the sac it is ne ry to rotate 
the handle of the knife yy and towards 
the nose as soon as the Ai point is stopped F REE Y ji p 
. . Ship s canail- Nh 
by the lacrymal bone ile this manceuvre ` culus dilator. 
is being performed “bd lid is kept stretched gii 
outwards, so ton Gry wall of the duct is kept taut against the f 
edge of the O Care must be taken that the edge of the pi 
knife, whi S Gest towards the globe, does not injure i 


ersion or 
Yculus com- 


a eye, there is little danger of such an accident. 
A tilli 


knife (Fig. 330) is useful for completing the 


O 


| 
ii 
incis to the sac. Wy 
“O 
| 
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Fie. 329. — 
Tweedy’s 
canaliculus 
knife. 
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A probe should be passed along the incised 
canaliculus on the day following the operation, 
and occasionally on succeeding days, so as to 
prevent closure of the incision. 

Under no circumstances should the canaliculus 
be slit up unless it is absolutely necessary. It 
should never be slit up more than is absolutely 
necessary. 

Occlusion of the puncta may be congenital, 
which is extremely rare, or cicatricial. Epiphora 
is caused. These cases are very difficult to treat. 
An endeavour should be made to slit up the 
occluded punctum—not the whole canaliculus. 
On inspection no trace of the punctum may be 
visible, but it is rare that some evidence of its 
presence cannot be seen on minute examination 
of the normal site with a loupe. The point of 
the dilator is inserted at this site, and may suc- 
ceed in -opening up the punctum sufficiently to 
admit the probe point of the canaliculus knife. 
There is usually no difficulty in knowing when 
the knife is in the duct, as it passes on in the 
proper direction quite easily. If this method 
fails to permit an entrance the canaliculus may 
be cut across vertically. Wh 
stopped the inner cut end ig mined with a 
loupe, and the probe poin 
serted into it. If this a le. 
punctum is patent, ow empt may be made 
to pass a small probe by the upper 
punctum into o and out into the lower 


canaliculus. Tk procedure requires an anæs- 
thetic. 

Ena the canaliculus may be due to a 
scar Se or to a foreign body. Of the 
latte lash i is the commonest, less frequent 
a rash An eyelash usually projects 
i Gare from the punctum, and is easily re- 


oN es with forceps. Concretions are masses of 


e mycelium of a fungus, usually a strepto- 
thrix. They are removed by dilating the canali- 
culus and injecting 10 per cent. protargol. 

Congenital anomilies of the puncta and canali- 
culi are occasionally met with. The puncta may 


— m an 


‘present in virulent form. This fact is of 
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be absent or constricted ; there may be two puncta in a lid, 
generally opening into the same canaliculus. Sometimes a 
groove is found instead of a canaliculus. 

Dacryocystitis or inflammation of the lacrymal sac is not 
uncommon, especially among the lower 
classes. It is generally chronic. There is 
epiphora, aggravated by exposure to wind, 
&c. Usually there is swelling at the site 
of the sac. Often the caruncle and neigh- 
bouring parts of the conjunctiva are in- 
flamed. On pressure over the sac fluid 
regurgitates through the puncta, or more 
rarely passes down into the nose. The 
fluid may be tears, mucus, or muco-pus ; 
the swelling is often called a mucocele. 
Bacteriological examination of the fluid 
demonstrates the presence of an extra- 
ordinary number of bacteria—staphylo- 
cocci, pneumococci, streptococci, &c. Of 
these the pneumococcus is very frequently 


supreme importance, since it explains the 
frequency with which hypopyon ulcer arises 
in these cases, and the danger of pan- 
ophthalmitis if any intra-ocular operation is 
undertaken. Dacryocystitis is a constant 
menace to the eye, since minute abrasions 
of the cornea are of almost daily occur: C} 
rence, and such an abrasion is liable | 
any moment to become infected an 8) 


rise to an hypopyon ulcer. 

Chronic dacryocystitis is comma tt 
buted to the effects of ee e nasal 
duct. It is by no means c that the 
stricture is primary in a ‘cases ; it i 
is not unlikely that it etimes results E 
from the inflammatign $F the sac or from Fra. 331.—Couper’s 


the treatment applied*g-remedy the dacryo- lacrymal probes. 
cystitis. It ee e anticipated that the 


infection was uently derived from the nose in. cases of 


eczema, &Q hut investigation tends to negative this con- 

jecture. e are, however, many undoubted cases in which 

intractalle dacryocystitis has been cured by treatment of-a 

coincX{gn? nasal inflammation. Obstruction to the lower end 
39 
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of the nasal duct may be caused by the pressure of nasal 
polypi, an hypertrophied inferior turbinate bone, extreme 
deviation of the septum, and so on. 

Untreated chronic dacryocystitis never undergoes spon- 
taneous resolution. The condition tends to progress, the walls 
: of the sac ultimately become atonic, the con- 
tents never being evacuated except by 
external pressure. In any case an acute 
inflammation may arise, a lacrymal abscess 
being formed. This sequel may be caused 
by treatment, an abrasion of the epithelial 
lining leading to infection of the pericystic 
tissues. 

The patients are usually elderly, and such 
as are exposed to dirt in the course of their 
daily occupations. Want of personal clean- 
liness is probably an important factor. 
Dacryocystitis may, however, occur in the 
new-born. In these cases it is generally due 
to adhesion of the epithelial lining, or to 
imperfect canalisation of the epithelial cord 
in which the nasal duct is formed. The care- 
ful passage of a small probe once will cure 
these cases. Occasionally dagryocystitis in 
babies is extremely intractaMl@) I am of the 
opinion that most of thag ies are tuber- 
culous or syphilitic, y originating in 
caries of the surroun¢my bones. 

Tubercle of th ymal sac also occurs 
in adults as a rm of dacryocystitis. 

Treatmente—#¥ the new-born a simple boric 
lotion show ordered, and minute direc- 
tions sh e given for expressing the con- 
e sac, which should be done very 
y. Many cases will be cured by 
reatment. If it fails after a fortnight, 
anesthetic should be given and a small 
robe passed down the nasal duct, the 

greatest Obing exercised to avoid injuring the walls of 

the duct(ft is unnecessary to slit up the canaliculus. The 
pun and canaliculus are dilated with a Nettleship’s 

dil A small probe (No. 1 or 2) is inserted vertically 

wnwards into the canaliculus, then passed gently but 
Ler ly inwards until the point is felt against the lacrymal 
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FULL SIZE 


Fie. 332. — Lüer’s 
syringe, with 
nozzle, for 
syringing the | 

| crymal passages 


| 
i. 
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bone. The probe is then rotated upwards and towards the 
middle line, and pushed down the nasal duct until it touches 
the floor of the nose. It should be remembered that the duct 
is short in the new-born. The force required is quite slight if 
rightly applied in the line of the duct (vide p. 605). Since 
much harm may be done by bad probing, these cases should 
be treated by an expert. 

In adults the conjunctival sac should be cocained. The 
punctum is dilated and the sac syringed out with a lacrymal 
syringe. I prefer the glass syringes of Liier (Fig. 332). A 
moderately fine straight nozzle should be used. The point is 
inserted into the canaliculus ; it need not pass into the sac. 
Two or three syringefuls of boric lotion are passed. Probably 
the whole of the fluid will regurgitate through the upper 
canaliculus. The operation should be repeated every day for 
a fortnight or longer. In the majority of cases the fluid will 


Fig. 333.—Miiller’s retractor. xe 
: this occurs 
y increasing 


pass freely down into the nose in a few days. 
the syringing should be repeated at co 
intervals. A great number of previouslyaiséreated cases can 
be cured in this manner. The pateni be told to squeeze 
out the contents of the sac frequent he intervals between 
syringing. A 

The rationale of this treatme pends upon the fact that 
the walls of the sac and upp rt of the duct are inflamed. 
The swollen mucous HNN prevents the fluid in the sac 
from passing into the nos e treatment reduces the swelling 
and restores the og ation If it is unsuccessful after 
trial for a week or might protargol (10 to 20 per cent.) 
should be used AO syringing occasionally instead of boric 
lotion. 

If sy ying ils the condition of the nasal fossæ should be 
ERON vestigated by an expert, and any pathological 
ad ely to cause inflammation or obstruction of the 
nasa treated. 

39—z 
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Tf no cause is discovered in the nose it is best to excise the 


lacrymal sac. This radical operation, pro- 
perly performed, completely removes the dis- 
ease, with a minimum of inconvenience to 
the patient. 

Many surgeons, perhaps the majority, treat 
chronic dacryocystitis. by probing. The cana- 
liculus is slit up, and probes of increasing 
calibre are passed down the nasal duct into 
the nose (Fig. 331). The objections to this 
method of treatment are—(1) it is impossible 
to probe the swollen and inflamed duct with- 
out injuring the walls; (2) such injury may 
lead to infection of the surrounding tissues 
and an acute cellulitis; (3) in any case 
healing of the abrasions is accompanied by 
the formation of connective tissue, which 
contracts when it organises and leads to 
fibrous stricture instead of obstruction by 
swollen mucous membrane; (4) probing is 
always painful, and when once begun has to 
be continued for a prolonged period ; (5) most 
cases are alleviated only tem orarily, fresh 
courses of probing being requixgd at intervals. 
Protargol should never be Mjeeted immedi- 
ately after slitting up th @paliculus or prob- 
ing. If an abrasion oe mucous mem- 
brane has been cau e protargol may be 
injected into O Sk tissues and 
violent cellulit lows. Orbital cellulitis 
and atrophy se he optic nerve have been 
known to BS from neglect of this rule. 
Even if @yese serious results do not follow 
there ae and permanent staining of 

Ci These facts are proof of the injury 
Eo the mucous membrane by probing. 

ome surgeons introduce styles into the. 
Ska duct in order to keep it patent. After 
obtaining a passage with probes a lead or 


ang’s Silver style is passed into the duct, the upper 
and end being bent outwards so that it lies upon 


the lid or cheek, thus preventing the style 
This treatment has all the objections which 


oe being lost. 
ò ave been adduced against probing. Occasionally it is useful 
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in intractable cases in young children, in whom it is difficult 
to extirpate the lacrymal sac efficiently. Even in such cases 
it is better to extirpate the sac as well as possible and pack 
the cavity with antiseptic gauze, so that the wound heals 
from the bottom. 

Excision of the lacrymal sac is performed as follows. Instru- 
ments required: small scalpel, dissecting forceps, toothed. 
(fixation) forceps, retractors (preferably Miiller’s) (Fig. 333), 


Fig. 335.—Incision for excision of the lacry mal sa ne broken lines 
indicate the bones and orbital margin ; also wi imits of the con- 
junctival sac. 


small blunt-pointed (tenotomy) sc Ss lunt dissector and 
small sharp spoon (Fig. 334). g 
The operation can be se med with local anesthesia ; 

the best solution to emplo @ novocain (1 per cent.) and 
suprarenin (0-00125 per coh of which up to two drachms 
may be injected around sac. The lids are held stretched 
outwards by a finggæ plied near the outer canthus. This 
throws the e ligament into prominence. A 
curved incision 4g Gaade, commencing just above the ligament 
and extending i ards and slightly outwards to the inferior 
margin KS and for a short distance along it (Figs. 335, 
336). 
Th e a should be only 3—4 mm. internal to the inner 


can otherwise there is danger of wounding the angular 


O 
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vein or its larger branches. The internal palpebral ligament 
should be severed and the sac opened, but the incision should 
not be so deep in its inferior part. Miiller’s retractors are 
then inserted, and any hemorrhage is stopped by firm pressure 
with a small swab dipped in adrenalin (1 in 1,000). The 
mucous membrane can now be seen protruding from the 
| opening made in the sac. It is seized on the inner side with 
fixation forceps and separated from the surrounding tissues by 
the blunt dissector. After the inner wall has been freed the 
fundus and outer wall are similarly treated. The sac is then 


| Fig. 336.—Excision of the lacry Pl sac. Müller’s retractor in situ. 


htid. Finally the sac is pulled well 


| pulled forwards and freed 
| up, so as to drag out as th of the mucous lining of the nasal 
duct as possible, AN removed by a snip of the scissors, 


applied as close as\Qwssible to the bone. The wound is care- 

fully inspecte e that all of the mucous tissue is excised. 

The upper partéf the nasal duct is then thoroughly scraped 
ne 


out with t arpspoon. The wound is completely sutured. A 

small sp al pad is applied, and over this an ordinary pressure 

ee igi The wound generally heals by first intention ; 
d not be pressed with the finger to see if there is any 


eur aane during the first few days, as it is easily reopened. 
`> ifficulty is experienced in excising contracted sacs. It 
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may then be found that the incision has not opened the sac, 
which is firmly adherent to the surrounding tissues. The best 
guide to the position of the sac in these cases is the crest of the 
lacrymal bone, which can be easily felt with the finger-nail. 
The sac must then be separated from the bone on the inner 
side by scalpel or scissors. The fundus, outer wall, and 
posterior attachment are successively dissected free. There 
is usually much more hemorrhage when this method has to 
be adopted. It is best controlled by firm pressure with small 
swabs soaked in adrenalin. 

There is no objection to removing both lacrymal sacs at the 
same operation if there is bilateral mucocele. When the 
operation is satisfactorily performed there is no regurgitation 
on pressure over the scar. If after a week or two there is still 
some regurgitation, part of the mucous membrane has been 
left behind, and the operation must be repeated. Usually it 
is the fundus of the sac which has been left. This lies above 
the palpebral ligament ; hence the advisability of dividing the 
ligament in order that a good view may be obtained. Not 
the slightest evil results from this procedure. Sometimes 
regurgitation is due to leaving the mucous membrane of the 
upper part of the nasal duct; it will not occur if the duct is 
well curetted. 

In all cases of cataract in which there is a mucocele the 
lacrymal sac should be excised as a preliminary igeNrction 
Only some weeks after this operation, when thew no trace 
of regurgitation, is it permissible to proceed the extrac- 
tion. A more difficult problem is the prese a mucocele in 
a case of acute glaucoma. Here immedi idectomy is indi- 
cated and admits of no delay. Int ses the sac must be 
completely isolated from the congutefval sac. This is best 
effected by passing a ligature roung Anch canaliculus and tying it 
firmly. Some surgeons caute e punctum, thus sealing it 
up with a cicatrix. Hither edure may be followed by the 
development of a lacryma ss, but in the meantime the iri- 
dectomy wound has proby healed, and in any case the pus is 
evacuated through kin and not into the conjunctival sac. 

Kpiphora usuall rsists for a time after excision of the 
sac. This is dyo the chronic conjunctivitis set up by the 
mucocele. UA normal conditions the tears evaporate from 
the aN the globe, and only when there is excessive 


secretio reflex irritation or emotional causes do tears 


sh 


pass dqwrt the nasal duct. Hence the post-operative epiphora 
ogy be treated by astringent lotions, &c. ; in no case is it 
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necessary in my experience to remove the lacrymal gland, as 
has been advocated. Epiphora will, however, still occur on 
exposure to wind, &c., and this cannot be avoided. 

Lacrymal Abscess may be due to acute dacryocystitis or to 
suppuration starting in the pericystic tissues. The skin 
over the sac becomes red and swollen. The redness and 
swelling rapidly extend to the lower lid and upper part of the 
cheek, so that the condition may be easily mistaken for 
erysipelas. There is severe pain, and often some fever. The 
abscess usually points below and to the outer side of the sac 
owing to gravitation of the pus to margin of the orbit. If it 
open spontaneously pus continues to be discharged for some 
time, and a permanent fistula is likely to result. 

Treatment.—If seen at the commencement of the process an 
attempt should be made to prevent the abscess pointing on 
the face by freely slitting up the lower canaliculus well into 
the sac. Hot fomentations are then applied frequently. 

If the abscess is fully developed it should be freely opened 
at the site where it is pointing. The pus is squeezed out, and 
the cavity is thoroughly plugged with cyanide gauze. A 
hot fomentation is applied and repeated frequently. The 
plugging is repeated daily, so that the cavity granulates from 
the bottom. If the discharge continues for a long period the 
cavity should be well curetted and again plugged. Usually 
the epithelial lining of the sac is destroye he purulent 
inflammation, the sac is permanently deca and the cure 
is complete. In other cases some of th€Nnucous membrane 
escapes destruction, and a fistula mayt 
times be closed by cauterising the 
cautery, but it is better to regp®Xthe sac along a director 
introduced through the fistuk d extirpate the remnants, 
but this procedure should tos adopted until several weeks 


after the acute he Nasa ) Fas subsided. 


Stricture of the Nas ct has already been referred to 
incidentally. It is le that most intractable fibrous 
strictures are cans probing, though it cannot be asseve- 
rated that the not arise spontaneously as the result of 


destruction of epithelium by extension of inflammation 
from the n r lacrymal sac. Occasionally bony strictures 

occur, u caused by caries. 
Tr, t.—The usual treatment of stricture of the nasal 
duc ilatation with probes. The objections to this treat- 
t “have been mentioned. I advocate excision of the 


Nar mal sac in these cases. 


CHAPTER XXXIII 
DISEASES OF THE ORBIT 


It is unnecessary to describe the anatomy of the orbit and 
its contents here. The student is recommended to revise his 
knowledge of the subject, paying special attention to the 
relations of the nasal cavities and their accessory sinuses, and 
to the communications with the interior of the cranial cavity 
by. way of the optic foramen and sphenoidal fissure. The 
intimate adhesion of the dural sheath of the optic nerve to the 
walls of the optic foramen is of great pathological importance, 
and the relations of the intraorbital to the intracranial cir- 
culation must be thoroughly appreciated. The eye is slung 
in position in the orbit by fascia, one sheet of which, Tenon’s 
capsule, forms a socket in which the globe moves. This, 
with the sclerotic, forms a lymphatic space, lined completely 
with endothelium. The extrinsic muscles of the eye do not 
perforate this capsule, but invaginate it, the fascia being 
reflected from their surfaces. 

The normal position of the eye is such that a Sutt-edee 
applied vertically to the middle of the up 
margins of the orbit just touches the clog 
apex of the cornea. There are individ 
are of no pathological importance ey metrical; in all 
cases of doubt the two sides the te pared. 


Abnormal protrusion of the g is called exophthalmos 
(more accurately, exophthalma proptosis. It is much 
commoner than abnormal refag€tion or enophthalmos. The 
former condition is due tog auses, among which increase 
in the orbital contents a ss of tone of the extrinsic ocular 
muscles are the mosfiftgportant. Slight prominence of the 
eyes accompanies h myopia, paralysis of the extrinsic 
muscles, BAC of Müller’s muscle by cocain, and, as 
an idiosyncras (©) pecially in very obese people. Unilateral 
mepitalneg nn in orbital cellulitis from any cause, 


thrombos he orbital veins with or without implication 


of the oavérnous sinus, arterio-venous aneurysm, tumours 
it and its contents, and orbital hemorrhage or 


of t 
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emphysema. Bilateral proptosis occurs in exophthalmic 
goitre, the later stages of thrombosis of the cavernous sinus, 
empyema of the accessory sinuses of the nose, symmetrical 
orbital tumours (lymphoma, pseudoleukeemia), and as a result 
of diminished orbital volume in oxycephaly or “ tower-skull ” 
and leontiasis ossium. Enophthalmos is generally due to 
severe injury in which the orbital bones are fractured, or to 
orbital cellulitis with mechanical retraction by fibrous tissue. 
Slight degrees of exophthalmos or enophthalmos are best 
diagnosed by the test with a straight-edge. Accurate estimates 
of the amount can be obtained only by special mechanical 
devices (exophthalmometers). A convenient test is the 
following: The patient is seated, the surgeon standing behind 
him. The surgeon holds the patient’s head in such a manner 
that he looks straight down the nose. He then rotates the 
head backwards until he can just see the apex of one cornea. 
If he can see more of the other cornea, that eye is relatively 
proptosed. 


ORBITAL INFLAMMATION 


Periostitis is not uncommon, particularly affecting the 
margin. It is most often due to injuries, extension of inflam- 
mation from neighbouring parts, tubercle or syphilis. Tuber- 
culous periostitis is most frequent in children, syphilitic in 
adults : in the former, caries of the bone reẹuẸs} the latter is 
gummatous. In traumatic cases the mar ne naturally most 
affected, but a traumatic element is ofte4®ñ exciting cause in 
the other cases, so that in them also RE argin most frequently 
suffers. 

When situated at the rea ree part is swollen 
and tender; the swelling 1 mately connected with the 
bone, so that it cannot in ved over it. Syphilitic cases 
usually respond well to tegatment. The other types generally 
go on to suppuration. abscess is formed, and when it dis- 
charges or is open © bone can be felt with a probe. In 
tuberculous TAN icularly a fistula may result, the edges 
of the TR ing bound down to the bone, so that a 
depressed vig cis formed. The fistula remains open until 
all the n ed bone is extruded. The cicatrisation may 


is ae acement of the lid—ectropion, lagophthalmia, and 


SS Miitis of the deeper parts of the orbit causes less 


ae signs. There is more pain of a deep-seated character. 


re may be proptosis with deviation in the direction of the 
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eye. In the case of gumma the roof of the orbit is generally 
involved, the deviation of the eye is downwards, and there 
is rapid loss of movement owing to involvement of the extrinsic 
muscles. There is. severe supraorbital neuralgia, which is 
worse at night. Often the true nature of the disease is only 
discovered by an exploratory operation, or by the evacuation 
of pus. The case may present all the features of orbital 
cellulitis (q.v.). If the roof of the orbit is involved, the pus 
may discharge into the cranial cavity, life being endangered 
by meningitis or cerebral abscess. 

Treatment is determined by the etiological factor. In 
syphilitic cases, mercury and iodide of potassium are pushed 
rapidly. In traumatic cases, if suppuration supervenes, the 
abscess is opened, hot fomentations being applied previously 
if necessary. In tuberculous cases an incision should be made 
early and any carious bone removed, care being taken not to 
encroach upon the cranial cavity. 

In deep-seated periostitis an exploratory operation may be 
necessary, and should not be too long delayed. An incision 
is made through the skin at the margin of the orbit, the knife 
being passed cautiously deep into the orbit along the wall. 
The site of the incision is determined by the signs present. 
Sinus forceps are passed down the track of the wound and 
opened. The greatest care should be exercised to ayoid un- 
necessary damage to the orbital contents, and vy s best 
accomplished by keeping closely to the bony wey’ Special 
care must be taken not to injure the Sundin superior 
oblique. If pusis found, a small drainage tuber a long strip of 
cyanide gauze is inserted. In periostitis aANMe inner wall, the 
bone may be extensively diseased. i) erations, involving 
the opening of the frontal or onen e ses, may be essential, 
with or without drainage through nose. These cases often 
do remarkably well. They ange lly tuberculous, and occur 
most frequently in childre xploration of the orbit in 
children is much more than in adults. The eye is 
relatively much larger 1 Wion with the size of the orbit, 
so that there is verr fo room between the globe and the 
orbital wall. In soe cases it may be advisable to perform 
Krénlein’s EN D ( vide p. 628). 

Orbital Cell is purulent EEN of the cellular 
tissue of t Re It is due to deep injuries, especially those 


with reta foreign body, or. septic operations, e.g., enuclea- 
tion of thé eyeball ; extension of inflammation from neigh- 
boungy arts, especially the nasal sinuses and teeth ;. facial 
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erysipelas; metastasis in pyemia, meningitis, infective 
fevers, &c. 

There is great swelling of the lids, with chemosis. The eye 
is proptosed, and its mobility impaired. Pain is severe, 
increased by movement of the eye or pressure upon it. Fever 
is present, and cerebral symptoms may arise. Movement of the 
eye is painful, and there may be diplopia owing to limitation 
of movement. Vision may not be affected, or it may be 
reduced owing to retrobulbar neuritis. The fundus is difficult 
to examine; it may be normal or show engorgement of the 
veins and optic neuritis, passing later into optic atrophy. An 
abscess is formed which usually points somewhere in the skin 
of the lids near the orbital margin, or it may empty into the 
fornix conjunctive. Panophthalmitis may supervene. There 
is grave danger of extension to the meninges and brain, 
leading to a fatal issue from purulent meningitis or cerebral 
abscess. Thrombosis of the cavernous sinus (q¢.v.) may result 
from orbital cellulitis, and is always difficult to diagnose 
from it. 

Treatment.—Hot fomentations are applied, but must not 
be relied upon too long. An early incision as in orbital 
periostitis (q.v.) is imperative. Even if pus is not reached, 
the tension is relieved and a track is prepared for its evacua- 
tion. Several incisions along the walls of the_q@rbit are indi- 
cated if there is no sufficient guide to they Qoxytion of the 
focus. Ifthe source of infection is obscure AY nose and other 
likely seats must be investigated, ane primary focus 
treated. O 

Thrombosis of the Cavernous an be due to 'exten- 
sion of thrombosis from various oyes. 

The anatomy of the venousofunnels which communicate with 
the cavernous sinus is of priyÒfmportance for the comprehension 
of thrombosis affecting i he superior and inferior ophthalmic 
veins enter it in RON the superior and inferior petrosal 
sinuses leave it pee It communicates directly with the 


pterygoid Pret the middle meningeal veins and the vein 
1 


of Vesalius, anÅ ijdirectly through a communicating vein from 
the inferior, thalmic to the pterygoid plexus. The anasto- 
moses of t O halms veins with the frontal and angular open 
up a ogak ation with the face. Labyrinthine veins opening 
into Anterior petrosal sinus afford a communication with the 
mid ar. Numerous tributaries throw it into direct or indirect 
caÑmunication with most parts of the cerebrum. The mastoid 
Ney ary vein places the sinus in communication with the sub- 


Ra 
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cutaneous tissues behind the ear through the sigmoid sinus and 
superior petrosal sinus; it is this communication which is of 
great diagnostic importance, since swelling behind the ear may 
decide the question of thrombosis in each direction along them. 
The sinus of one side communicates with that of the other by two 
(or sometimes three) transverse sinuses which surround the 
pituitary body. 


Infection may occur vid the orbital veins—e.g., erysipelas 
and septic wounds of the face, orbital cellulitis, and mouth and 
pharynx ; from the ear, nose and accessory sinuses ; or as a 
metastasis in infectious diseases or septic conditions. 

The patient presents almost the same symptoms and signs 
as in orbital cellulitis. If in addition there is cedema in the 
mastoid region behind the ear the diagnosis is certain, for this 


Fic. 337.—Tributaries of the cavern a 


is due to thrombosis of the emissary yes further point of 
diagnostic importance is transfere the symptoms to the 
opposite eye, which occurs in 50 cent. of cases, whereas 
bilateral orbital cellulitis is © rare. The first sign is 
paralysis of the opposite exte Chectus, and this sign should be 
carefully watched for in NY picious case of inflammatory 
unilateral exophthalmogNNt must be remembered, however, 
that thrombosis of O oa may be a complication of 
cellulitis. 

_ There is severę&praorbital pain, owing to implication of 
the branches © @® ophthalmic division of the fifth nerve, and 
the motor r nerves are paresed or paralysed. In the 
later sta N e eye is immobile, the pupil dilated, and the 


cornea qr thetic. Proptosis occurs in nearly all cases, but 
nset in those of otitic origin. 


is of% 
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It is commonly stated that the retinal veins are greatly 
engorged, but in many cases this is certainly not true. When 
it occurs it is usually accompanied by pronounced papillitis, 
and both signs indicate extensive implication of the orbital 
veins and tissues. Simultaneous thrombosis of both cavernous 
sinuses, with proptosis and papillitis, occurs in diseases of 
the sphenoidal sinuses. Typical papilleedema is commonest 
in otitic cases, and indicates meningitis or cerebral abscess : 
it is bilateral, and more pronounced on the side of the aural 
lesion. 
Thrombosis of the cavernous sinus is accompanied by 


Fie. 338.—Tributaries G o yernous sinus. 


serious general e 2. ic temperature, rigors, vomit- 
ing, and severe cerebral sypptoms. The patient always dies. 
Tenonitis is inflamm of Tenon’s capsule. It may be 
serous or purulen e is exophthalmos straight for- 
wards, with limit of movement of the globe and pain on 
attempted movi There may be some œdema of the lids, 
and chemosis, may occur in severe iridocyclitis, and is 
constant it ~Mnophthalmitis. It may also follow tenotomy, 
Sir serous tenonitis is rare, and has been attributed 

to up „ gout, rheumatism, &c. 
nent consists in the application of hot fomentations, 
the evacuation of pus, if it forms. When it occurs as part 
D nophthalmitis, &c., it requires no special treatment. 


à AO 
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DISTENSION OF THE ACCESSORY SINUSES OF THE NOSE 


The accessory sinuses of the nose—the frontal, ethmoidal 
and sphenoidal sinuses, and the antrum of the superior maxilla 
—are separated from the orbit only by thin plates of bone. 
The orifices which form the communication between these 
cavities and the nose are liable to become occluded by catarrh, 
polypi, &c. The normal sero-mucous discharge is thus unable 
to drain into the nose. The cavities become distended with 
fluid, and owing to the presence of pyogenic organisms pus 
may be formed. The treatment of the conditions thus set up 


Fre. 339.—Distension of the PRO” nus. 


cannot be considered part of the ign of the ophthalmic 
surgeon, but he must be prepared iagnose them since they 
not infrequently appear for thefirst time in the ophthalmic 
clinic. This is parent case in distension of the 


frontal, ethmoidal and SBF idal sinuses. Of these the 
n 


frontal sinus suffers mo en. 

Distension or emp the frontal sinus causes bulging at 
the upper and inneg part of the orbit (Fig. 339). There may be 
some proptosis aQ displacement of the eyeball downwards 
and outwards (Dh these features are more marked when the 
ethmoidal ajsas'is involved. (Edema of the upper lid or slight 
ptosis m è the only external sign. There is considerable 
pain ang\tenderness, with severe headache. There is often dis- 
charyeyr m the nostril of the same side, or manifest disease 


4? 
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of the nasal cavities. Owing to erosion of the walls of the 
sinus the fluid may extend under the periosteum, causing 
bulging into the posterior part of the orbit. It may escape 
into the opposite sinus and through the infundibulum of that 
side; or it may rupture into the orbit, through the skin, 
forming a sinus, or even into the cranial cavity. Orbital 
cellulitis may be set up in this manner. 

The frontal sinus is not developed until about the sixth 
year ; the disease occurs most commonly between twenty-five 
and thirty, and more cases occur in men than in women. 

Treatment of distended frontal sinus consists in providing 
free discharge of the contents through the nose. In most 
cases a radical cure is effected only by laying open the sinus, 
scraping away completely the diseased mucous membrane, and 
passing a drain down into the nose. The disease is tedious to 
treat and much disfigurement may follow. 

Distension of the ethmoidal cells by polypi, new growths 
or inflammatory products may also cause bulging into the 
orbit and displacement of the globe. Diplopia, chemosis, 
venous engorgement and ptosis may be caused. Ethmoiditis 
is usually associated with nasal discharge. It may give rise 
to orbital cellulitis, or in less severe cases to retrobulbar 
neuritis. The latter is probably more commonly associated 
with inflammation and distension of the sphenojdal cells, which 
lie in close proximity to the optic nerv One sometimes 
separated from it by a very thin lamina o In doubtful 
cases help may be afforded by a ski It has already 
been mentioned that the accessory symses of the nose are not 
infrequently the foci from whic ins are disseminated, 
leading to iridocyclitis and o ORV etastat septic processes 
in the eye (vide pp. 264, e 


A OF THE ORBIT 
Injuries to the sef@parts usually arise from penetration of a 
foreign body, wù) may be retained. The lids and eyeball 
are frequentl icated. The signs depend upon the parti- 
cular structyrés“injured. In most cases there is considerable 
hao i as the blood does not find a ready exit exoph- 
thalmo ay result. Extravasation of blood under the 
conn Gyro and into the lids is common. Hemorrhage may 
rom pressure with forceps at birth. It also occurs in 
aie cases of fracture of the base of the skull. ` Paralysis of 
a rinsic muscles may be due to direct injury or to injury of 


o 
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the motor nerves. The optic nerve may be severed or retro- 
bulbar neuritis may ensue ; in either case atrophy, involving 
the optic disc, follows (vide p. 377). The eyeball may be 
perforated or contused (vide p. 410) or dislocated en masse. 
Dislocation forwards between the lids occurs most often when 


‘the blow is directed from the outer side, where the orbital 


margin affords least protection. Insane patients sometimes 
enucleate their eyes by gouging them out with their fingers. 
Sight is not necessarily lost after dislocation forwards. 
Retained foreign bodies are extremely liable to set up sup- 
puration and orbital cellulitis (q.v.). 

Injuries to the bone most commonly affect the margin of 
the orbit. Fractures in this locality are easy to diagnose 
from the unevenness of the margin, sensitiveness to pressure, 
and sometimes crepitation. Emphysema (q.v.) may occur. 
The soft parts may be injured by splinters of fractured bones. 
Deep fractures may be caused by penetrating wounds or by 
severe contusions, falls, &c. Fracture of the base of the skull 
may involve one or both optic foramina, in which case the 
optic nerve is often severed, lacerated, or compressed by clot. 
Blindness without ophthalmoscopic signs may be caused in 
this manner ; atrophy of the disc follows in three to six weeks 
(vide p. 377). 

Treatment.—lf there is a wound it must be cleansed, and, 


if necessary, probed. The treatment of a retai foreign 
body depends upon its situation and the probafifMty of sup- 
puration occurring. If the foreign body can e extracted 
with ease a skiagram should be taken. I osition is such 


and if there is evidence that the subst aseptic, expectant 
treatment may be adopted. If SRU ion occurs the foreign 
body must be removed and the eey treated as one of orbital 
cellulitis (q.v.). 


that very serious manipulation would xe lisite for removal, 


TUMOUR Q rH ORBIT 


Orbital tumours are N Benign growths include dermoid 
cyst, dermo-lipoma @idp. 189), angioma, osteoma (Fig. 340), 
plexiform neuromg (fle p. 603), meningo-encephalocele. Of 
these, dermoid ao appear as swellings under the lid, usually 
at the upper uter angle ; they contain sebaceous material 
derived wy baceous glands in the walls, which are lined 
with epiftNtum and possess hair follicles. Clinically they 
may be\mistaken for meningo-encephaloceles, which usually 
ocgu yt the upper and inner angle, where there are most 

p. 40 
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sutures between bones. In the latter—(1) the tumour is 
immovably attached to the bones; (2) the hole in the bone 
may be palpable ; (3) pulsation, synchronous with respiration 
and the pulse and increasing on straining, can be seen; 
(4) pressure may cause diminution in size due to fluid being 
pressed back into the cranium; (5) exploratory puncture 
produces clear fluid with the characteristics of cerebro-spinal 
fluid. Osteomata start usually from the frontal bone (Fig. 340) ; 
they are intensely hard and often large, producing great 
displacement of the globe. . 

Malignant tumours of the orbit are usually sarcomata, though 
carcinoma derived 
from the lacrymal gland 
(wide p. 606) or by ex- 
tension from the nasal 
mucous membrane also 
occurs. All types of sar- 
coma, including endo- 
thelioma, may occur. 
The small round-celled 
growths include cases 
of lymphoma, leukeemic 
tumours, chloroma, &c. 


Primary tumours of 


the o Aa rve manifest 
TON clinically as 
orba] tumours. They 


rare, and are found 
ñ anatomical examina- 

Q tion to consist of two 
Fia. 340.—Orbital osteoma. (TWęedy.) groups —1ntra- and 
| extradural. Of these 
ots (Fig. 341). They rarely spring 
sue (gliomata, resembling cerebral 
a), but usually originate in the con- 
nective tissue sep erived from the pia mater and from the 
arachnoid ety They often contain tissue of mucoid type, 
and are henc& described as myxo-sarcoma, &c. Probably 
most are theliomata which have undergone degenerative 
changes, C}'xtradural tumours spring from the dural sheath 
and. lso probably endotheliomata (Fig. 342). All these 
erve tumours are most common in children and are 

ally malignant, but show little or no tendency to metastasis. 


op 
o 
K may kill the patient by intracranial extension. 


| ,@ 


| the former are more nun 
| from the true nervou 
glioma, not retinal @ 


LS 
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Most orbital tumours cause proptosis, which is very rarely 
straight forwards except in the case of optic nerve tumours. 
This is an important diagnostic feature. The exophthalmos 
increases slowly and gradually, and is nearly always unilateral : 
in rare cases of lymphoma it is bilateral. The mobility of the 
eyeball is impaired in the direction towards the position of the 
tumour. There is usually diplopia from this cause. Papillitis 
may be present, especially with optic nerve tumours. Optic 
atrophy from pressure on the nerve is common in the other 


dinal section, section stained by Weigf{-Pal, to show distribution of 
the nerve fibres. 


Fig. 341.—Intradural tumour of the sa ©) (Mayou.) Longitu- 


forms. The tumour may lpable by the finger pushed 
back between the globe orbital wall. The lymphatic 
glands are seldom affoogate 

Careful examinat neighbouring parts—nose, antrum, 
mouth (especially thenaso-pharynx, and line of the teeth)— 
must be made HD termine whether the invasion of the orbit 

ether the growth is primarily orbital. In 
doubtful gases àn X-ray examination should be made. 

Treat —An exploratory operation and removal of a 
portion\of the growth for microscopic examination may be a 
FX OY preliminary to radical treatment. It may be 

40—2 
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feasible to remove dermoid cysts and some other benign 
tumours without injury to the globe, though its mobility is 
likely to be impaired in extensive operations. As already 
mentioned, many malignant orbital growths show little 
tendency to metastasis, so that their treatment may be more 
conservative than is usual in other parts of the body. Thus 
it is possible in some cases of optic nerve tumour to remove 
the growth while retaining the eyeball. It can be effected by 
Krénlein’s operation, which is also of utility as an exploratory 
procedure in some cases. In it a semilunar incision is made 
vertically just outside the 
outer canthus, the con- 
vexity being directed for- 
wards. The bone is 
chiselled through at the 
upper and lower outer 
angles of the orbit, and 
bone, muscle and skin 
are reflected backwards 
in one flap. The pos- 
terior part of the orbit 
is thus exposed in a man- 
ner which is impossible 
by any er method. 
The g) Ries care must 
be sed that infec- 

ES tio Woes not occur, since 

e x49 spongy bone is laid 
Fra. 342.—Extradural tumour of the OR en, and there a also 

nerve (X< l-4). Janger of meningitis. 

K In the case of more 
malignant types of tumour@)eir complete removal is impera- 
tive at all costs, and IB eye, which may be quite normal, 
may have to be sa ayer In these cases, as well as in 
recurrence or in Ca extension of malignant intraocular 
growths (glioma he retina, sarcoma of the uveal tract), 
it may be neeptary to remove the whole contents of the 
Grbite) |S: 

In erep ici of the orbit the lids may be retained if they 
are p plicated in the growth, but the free margins, 
NSS the cilia, should always be removed. Tf it is not done 
thNshes are troublesome when the lids become retracted 
sito the orbit, as invariably follows. If the lids are removed 
he incision is carried through the skin at the margin of the 
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orbit in its whole circumference. The orbital contents are 
separated from the walls by a periosteal elevator, so that they 
remain attached only at the apex of the orbit. The pedicle 
is then severed with strong scissors, hemorrhage being con- 
trolled by pressure. The orbit is packed with gauze and firm 
pressure is kept up. At a later stage it may be advisable 
to apply Tiersch grafts to the walls, since the lids and con- 
junctiva never afford sufficient epithelial covering, and the 
extension of the epithelium over so large a surface is a tedious 
process. 


SPECIAL FORMS oF EKXOPHTHALMOS 


Exophthalmic Goitre (Syns.—Graves’s or Basedow’s Disease) 
is one of the commonest causes of exophthalmos (Fig. 343). 
The symptom complex includes, besides proptosis, enlarge- 
ment of the thyroid gland, tachycardia and muscular tremors. 
The proptosis is almost always bilateral and may be extreme, 
leading to lagophthalmia and its deleterious consequences 
(vide p. 218). There is a peculiar stare, with retraction of the 
upper eyelid, so that there is an unnatural degree of separation 
between the margin of the two lids (Dalrymple’s sign). Nor- 
mally, when vision is directed downwards, the upper lid moves 
concordantly with it. In this disease the upper lid follows 
tardily or not at all (von Graefe’s sign): this syyiptom is 


not always present and may occur in other for exoph- 
thalmos. There is diminished frequency of @piking and 
imperfect closure of the lids during the act wag’s sign). 


and often the skin of the eyelids shows entation. Oph- 
thalmoscopically veins and arteries be somewhat dis- 
tended, but specific signs are absku ~ One or more of the 
cardinal symptoms may be abs Paralysis of extrinsic 
ocular muscles, usually the ft rectus, sometimes occurs. 


` There may be imperfect power of se (Möbius sign), 


The cause of the disease i snown. The most probable 
theory attributes it to oduction or other disorder of 
thyroid secretion, but 4 s also been attributed to disease 
of the cervical sy tic’ ganglia, of the central nervous 
system, &c. 

It is necessagx@r the ophthalmic surgeon to be able to 
recognise the sc: Further details of its usual course and 
treatmen Ry be sought in medical text-books. 


Pulsati xophthalmos is generally due to arterio-venous 


aneurysm, the communication taking place between the 
FX arotid artery and the cavernous sinus. The eyeball 


& 
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is protruded and the blood vessels of the conjunctiva and lids 
are widely dilated. The angular vein and its branches near 
the inner canthus are very prominent, and they can be seen, 
or more easily felt, to pulsate synchronously with the arterial 
pulse, since, owing to the arterio-venous communication, they 
are under arterial pressure. The patient complains of continual 
rumbling, as of a waterfall, and this can be heard on ausculta- 
tion over the eye or orbit by the surgeon. The proptosis is 
diminished by steady pressure on the globe, and may be 
diminished or abrogated by pressure on the common carotid 
artery of the same side, or sometimes only by pressure on the 


Fig. 343. Exot! nic goitre. 


carotid of the opposite side, Cyplthalmoscopicaliy the veins of 
the retina are greatly OO. ed: there may be papillitis with 
defective vision, BORO. ay amount to complete blindness. 
There is often cong pain from stretching of the branches 
of the fifth nerve 

The cause Cie arterio-venous aneurysm is usually a 
severe blow_oMAll upon the head, but probably in all cases 
the walls e artery are already degenerated. It may occur 
from sy(hjNtic or other arteriosclerosis, without discoverable 
HANNS m. The exophthalmos in rare cases subsides spon- 
ta sly. More commonly it increases, and may end in 

orrhage or death from cerebral causes. 


oir reatment,—Continuous pressure applied to the carotid 
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artery which stops the pulsation usually fails to effect a cure. 
Ligature of the carotid has been more successful, but recur- 
rence of pulsation not infrequently occurs. In these cases 
the opposite carotid may also be tied, but this should not be 
done for some weeks after the first operation, owing to risk to 
life from cerebral anemia. This procedure also may fail to 
relieve the condition, and in these cases the distended veins 
have been dissected out, an operation of considerable danger. 

Intermittent. Exophthalmos occasionally occurs, generally 
when the head is depressed, enophthalmos not infrequently 
being present in the erect position. The proptosis is increased 
by pressure on the corresponding jugular vein.. -It is ascribed 
to varicosity of the orbital veins. 
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PREVENTIVE OPHTHALMOLOGY 
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CHAPTER XXXIV 
THE CAUSES AND PREVENTION OF BLINDNESS 


THE previous chapters have dealt chiefly with the diagnosis 
and treatment of already established diseases of the eye. An 
equally important branch of medical science is concerned with 
the prevention of disease, and although this aspect of ophthal- 
mology has hitherto received less attention than it merits, it ought 
not to be ignored by the medical student or pracper 

The most disastrous result of ocular disegSe> short of the 
relatively rare loss of life, is blindness. A spat€¥ of the causes of 
blindness will enable the student to form@\tidgment as to the 
comparative danger of various ocular digdages. 

The term “ blindness ” implies Xa ity to perceive light ; 
but it is obvious that many peo o yet retain some slight 
degree of visual capacity are e$ s$ from the economic stand- 


point. The Advisory Commi on the Welfare of the Blind, 
therefore, included among t nd all those who are “ too blind 
to perform work for whi esight is essential.” The Register 
of the Blind for Eng nd Wales, compiled on this basis, 
shows that there wen blind persons in those areas in 1921. 
Statistics as to idence are somewhat unreliable, but, such 
as they are, they\gh$w that about 20 per cent. became blind within 
the first year pf life, and that about 10 per cent. became blind in 
each decad 1 one year to seventy years of age. 

The fa producing blindness have a different rate of incidence 
at dif ages. Thus, in a home for blind infants, Harman 
foun out 50 per cent. due to ophthalmia neonatorum, 11 per 
cept. to intraocular inflammations, and 30 per cent. to congenital 

Ne ts. Statistics of children of school age show that 20-30 per 
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cent. were blind from ophthalmia neonatorum, 10—20 per cent. 
from interstitial keratitis, and 15—20 per cent. had optic atrophy 
due to various causes, including disseminated choroiditis. The 
statistics for adults are very unreliable, owing to defective case 
histories, the impossibility in many cases of determining the 
causes of blindness from examination of the patients, and ‘other 
reasons. In middle life the high incidence of ophthalmia neona- 
torum is still noticeable, choroiditis and optic atrophy are impor- 
tant, while iritis and iridocyclitis are markedly advanced in 
relative position. Many of these are symptomatic conditions, 
the underlying cause being often syphilis. Myopia is a prominent 
factor, accidents assume a ‘high proportion, and glaucoma appears, 
increasing considerably in later life. 

The importance of ophthalmia neonatorum as a cause of blindness 
is so great that it has been deemed advisable to discuss the 
measures for its prevention earlier in this book (see p. 158). 
While there is unfortunately no evidence of any reduction in the 
incidence of this disease in recent years there is some evidence of 
a reduction in the amount of blindness caused by it. 

Syphilis, both in the congenital and in the acquired form, is 
responsible for a large amount of blindness. Harman found 
definite signs of congenital syphilis in one-third of a group of 
1,855 blind children, and in most of these cases congenital syphilis 
was the undoubted cause of the blindness. At least 10—15 per 
cent. of cases of blindness in adults are probably due to syphilis, 
and these figures do not include cases due to vascular sl\ease of 


possible syphilitic origin. Q 
Phlyctenular keratitis was found to be the caug lindness 
in 3°56 per cent. of 1,855 blind children eae Sie disease 
and such conditions as blepharo- Cop ene largely due to 
insanitary conditions of life. They might ly be eliminated 
as causes of blindness by the adequate p y for the education 
and treatment of the children in sj Drssidential schools, a 
method which has proved N a for trachomatous 
children. Measles is another not ihe mmon cause of blindness 


through corneal ulceration; 1 @phasises the importance of 
proper treatment of the e by the medical practitioner. 
Trachoma (q.v.) is, SRO now a rare cause of blindness in 


this country. 

Myopia was the care O lindness ; in 3 per cent. of 1,855 blind 
children (Harman), andfn 14 per cent. of 601 blind persons of all 
ages (Harman). e figures underestimate the serious distress 
and economic ue to this cause. It is generally agreed that 
myopia is ixtafeased by near work (vide Chap. XXĪV.). Special 
SES have been instituted for the education of short- 


sik ape 
sighted Sten “Tt is convenient to classify myopia in two 
AS a ‘school’ myopia and a ‘ pernicious’ myopia. The 
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former is, as a rule, low in degree, does not progress beyond a 
certain extent, and is but rarely associated with other ocular 
changes. The fact that ophthalmic surgeons recognise a school 
myopia is the strongest argument for its prevention by the 
provision of all those measures which are summed up in the term 
“school hygiene’; such as good lighting in classrooms, good 
print in books, regulated needlework, a maximum of oral instrue- 
tion, and, above all, the early correction of errors of refraction 
and the special supervision of those who show signs of being or 
becoming short-sighted. But it is the pernicious myopia which 
figures in these tables of blindness or partial blindness ; a variety 
which commences at an early age, may progress r rapidly, is very 
hable to be associated with serious intraocular disease, and 
therefore necessitates the provision of special methods for the 
safe education of the subjects of it. The cardinal aim should 
be to endeavour to prevent the continued development of the 
disease in the children affected; such prevention requires the 
complete elimination of any form of eye strain such as is involved 
in close work, and the provision of educational facilities under the 
best hygienic conditions, such as is aimed at in the myope classes.” 
There is evidence that habitual close eyework, such as that of 
clerks, sempstresses, compositors, &c., is disastrous to the eye- 
sight of myopes, and every effort should be made to direct these 
people into suitable occupations. 
Glaucoma is a serious factor in the production of blindness after 
middle life ; in a home for the aged blind the pergentage of such 
cases was 29-82. ‘Cases of glaucoma frequgtt come in the 
first instance under the cognisance of the al practitioner. 
The acute form is apt to be mistaken f 18, with disastrous 
results if the treatment at ah his latter disease is 
adopted ; ‘on the other hand, as th rY ase is often ushered in 
Sa 


by severe headache and vomitir essential ocular condition 
may be overlooked, and the cy tded as a simple ‘ bilious 
attack.’ The chronic form is insidious in its onset that it may 
easily be overlooked.” It iXgnfortunately by no means rare to 
meet with cases of acut chronic glaucoma which have been 
treated with atropin or@ owed to progress without proper treat- 
ment. It is of t nest importance that the student should 
pay special attento this disease, and especially to the diag- 
nostic featurefwhth distinguish it from iritis (vide p. 251). If 
there is the s est doubt as to the presence of glaucoma the 
case shou referred immediately y to an ophthalmic surgeon. 

I ndust@®y conditions may cause blindness, either by disease or 
accidediS” The chief diseases, such as poisons (lead, derivatives 
of zene, é&c.), glass- and iron-workers’ cataract, miners’ 

stegmus, &c., have already been dealt with. Blindness due to 

Ç lustrial accidents is commonest among miners and in the 
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engineering trades. Of5,575 blind persons of all ages the blindness 
was due to industrial accidents in 7-2 per cent. (Scottish Register 
of the Blind, 1922). More striking is the enormous economic 
loss entailed by relatively minor accidents, such as foreign bodies 
in the eye (vide p. 425), &. Many of these could be entirely 
prevented by the use of appropriate guards, screens and goggles. 
These matters require special attention from factory medical 
officers ; but of far greater importance to the ordinary medical 
practitioner is the grave risk of blindness due to sympathetic 
ophthalmia produced by penetrating injuries of the eye. ‘‘ The 
danger of the development of sympathetic ophthalmia should 
always be present in the mind of the medical practitioner, and all 
cases of penetrating wounds of the eye should be placed imme- 
diately under the observation of an ophthalmic surgeon ; in no eye 
condition is prompt co-operation between the general practitioner 
and the expert more essential.” 

(Further information and recommendations referring to the 
subject of this chapter will be found in the Report of the Depart- 
mental Committee of the Ministry of Health on the Causes and 
Prevention of Blindness. H.M. Stationery Office, 1922.) 


CHAPTER XXXV 
THE HYGIENE OF VISION 


Apart from the conditions which seriously endanger the eye- 
sight, discussed briefly 1 in the last chapter, there are many others 
which are liable to impair the efficiency of vision or the health of 
the individual. It is well known that the use of the eyes with 
uncorrected errors of refraction or muscle balance, or under 
unsuitable conditions of illumination, &c., cause ocular pain and 
discomfort (commonly known as “ eye-strain’’), headaches, 
migraine, and general malaise. More serious disorders and 
diseases have been attributed by some to these causes. The 
exact pathology of “ eye-strain”’ is unknown, and the rationale 
of visual fatigue in the production of ocular and systematic 
disorders is largely a matter of conjecture. It is, in the first 
place, a safe principle to make the ametropic eye approximate 
by artificial means as nearly as possible to the emmetropic eye. 
This is effected by suitable spectacles. In the next place it is 
necessary to study the normal limits of adaptability of the eye to 

various conditions of illumination, &c., and to wÑ knowledge 
thus obtained to prevent these limits being tr@ipressed. When 
we bear in mind the evolution of the Peels in man, 
and the immense increase in the age 8S) nature of the work 
which it is called upon to perform in tern civilised life, it is 
surprising that eyes are capable of anding the strain. 

Errors of Refraction.—The cogresti6n of ametropia by glasses 
has already been discussed. IpdXevident that theoretically this 
correction should be made _as\early as possible, and especially 
before the increased strai1 @ school life is encountered. Much 


advance has been made, is direction in recent years, and the 
routine NN eyes of young school children ensures 
the discovery of ser errors. Facilities for their correction and 


for the eur a syttable glasses are now prevalent. The most 
difficult problen this connection is that of myopia, which has 
already beet ele in Chap. XXXIV. 

Illumu OQ. —Normal vision is capable of adaptation to very 
wide AK of intensity and quality of illumination. It has 
bean d that form vision is very defective under dark adapta- 

d with low intensity of illumination. As the intensity 
serene and the eye becomes light-adapted visual acuity 
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increases—rapidly at first, and then only very slowly. Almost 
maximum visual acuity is reached with Snellen’s test types when 
the illumination is about 2 foot-candles on the types. For very 
fine work, however, it is desirable that the illumination should be 
higher. The Departmental Committee of the Home Office on 
the Lighting of Factories and Workshops recommends that for 
“ fne-work ” the illumination on the working plane shall not fall 
below 3 foot-candles, and for “ very fine work” not below 5 foot- 
candles. They have scheduled the various processes in a large 
number of occupations under these two headings. At extremely 
high illuminations, visual acuity is diminished owing to glare. 
It has been found that discrimination is increased by using mono- 
chromatic light, chiefly owing to the elimination of chromatic 
aberration in the eye: it is best with yellow light, the brightest 
part of the photopic spectrum. 

There are many factors, however, which influence visual acuity 
besides the intensity of the light. Among these is the size of the 
pupils, but more important is the amount and character of the 
light falling upon peripheral areas of the retina. Thus, it is 
undesirable that there should be too great contrast between the 
areas under observation and surrounding areas. A brilliantly 
illuminated field of work in an otherwise dark room causes rapid 
alterations of adaptation which are deleterious. Hence a 
moderate amount of general illumination is preferable, and this 
has the additional advantage that it prevents the formation of 
very sharply defined shadows. On the other hand, ahs very 
important that there should be no glaring lights inie field of 
vision; such lights should be carefully shaded@y ‘are, too, 
should be taken to avoid direct reflection of li nto the eyes. 
Thus, in reading, especially books written qn@kMy paper, and in 
working on bright metals, &c., if the sour ight is in front of 
the eyes light is reflected directly into fey This light is useless 
for visual purposes, and indeed dimigis he contrasts which are 
the basis of discrimination. Hencahe source of light should 
be placed laterally, and preferab? to the left-hand side and 
somewhat behind the work Flickering lights should be 


avoided. 

Various sources of TNC much in intensity and quality. 
The natural criterion ig enlight, which we are accustomed to 
regard as white hehe i differs much, however, in “ white- 
ness,” and in intensity*on different days, at different times of the 
day, and whethda ect or diffuse. Owing to the adaptability of 
the eye it is gO to judge the intensity of a given illumina- 
tion. Me Ments show that bright direct sunlight may give 
several N and foot-candles, and an illumination of several 
hundred fodt-candles on a well-placed desk is quite common. One 
gr Se of daylight is its diffusion ; the illumination of a 
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room usually comes, ‘not directly from the sun, but from a 
considerable area of sky, and is reinforced by innumerable 
reflections from buildings and other objects. Sunlight is much 
richer in radiation of short wave length—blue and violet— 
than any artificial illuminants. Most modern illuminants have 
continuous spectra derived from incandescent solids ; the higher 
the temperature the more nearly the energy distribution of the 
spectrum approximates to that of sunlight. Incandescent gases 
—such as used in the mercury-vapour lamp—have line spectra ; 
they therefore more nearly approximate monochromatic light. 

Glare may be regarded as light in the wrong place. The more 
concentrated the light the more disturbing is the effect. Glare, 
therefore, varies rather with the intrinsic brilliancy of the light 
than with its intensity. Intrinsic brilliancy is defined as candle- 
power per squareinch. Clear sky has a very low intrinsic brilliancy 
—about the same as the candle, viz., 2:5 candles per square 
inch. A metal filament has an intrinsic brilliancy of 800 c. 
per square inch, and an arc light 20,000 c. per square inch. In 
general the ratio of the intrinsic brilliancy of a source of light to 
that of the surrounding field should not exceed 100. Glare is 
diminished in artificial interior illumination by the use of indirect 
lighting. In this method the light is reflected from the ceiling 
and suitably curved cornices, so that no direct light reaches the 
eye. By it shadows are almost eliminated. It is a restful, but 
monotonous mode of illumination ; it is quite unsuited for certain 
purposes. Thus, sewing is very difficult with ipxXspecially the 
sewing of monochromatic material, because t eads of the 
texture throw no shadows, and consequentl Corr discrimination 
is made very difficult. In cemi-indireaghting the use of 
opalescent bowls permits of a cat amount of direct 
illumination. 

Many modern illuminants emit iderable amount of ultra- 
violet radiation, which is deletegjotsAvide pp. 182, 355). Most of 
this is absorbed by glass, so ee the dangers arising from this 
cause are slight and have bee much over-rated. It must be 
remembered, however, t obes absorb an appreciable amount 
of the luminous energy n clear glass globes absorb 5—15 per 
cent., and opal plod Princ as 10—40 per cent. The distribu- 
tion of light igs ificial sources varies greatly. It can be 
modified by theausg of reflectors and prismatic (holophane) globes. 
Too little atsention has hitherto been paid by architects and 
others to OX osition and characters of light sources from the 
hygieni t of view. It is of great importance in the lighting 
of f Hues and workshops, and especially in that of schools. 
A Etec of the Illuminating Engineering Society (1911), 
reĝonmended the following standards for school rooms :— 


Se) (I.) Desk Illumination—(a) For ordinary clerical work 
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(reading and writing, &c.), the minimum illumination measured 
at any desk where the light is required should not fall below 
2 foot-candles. (b) For special work (art classes, drawing offices, 
workshops, and stitching with dark materials, &c.), a minimum 
of 4 foot-candles is desirable. (c) For assembly rooms, &c., and 
for general illumination, a minimum of 1 foot-candle measured 
on a horizontal plane 3 feet 3 inches from the ground. 

“ (IL.) Blackboard Illumination.—In rooms where students are 
distant more than 20 feet from the blackboard, and where it is 
customary to use diagrams in coloured chalk, an illumination on 
the blackboard of 60 per cent. in excess of that in the rest of the 
room is desirable. The board should be maintained a dead black 
and repainted at regular intervals.” 

Reading and Writing—Considering the vast importance of 
reading and writing in modern life it is surprising that they have 
been so little investigated by physiologists and ophthalmologists. 
The forms of printed types are derived from manuscripts, and 
have been modified for technical reasons. Further advance has 
been almost entirely empirical, and even in the best presses more 
care has been exercised in obtaining esthetic effects than in 
fostering legibility. 

If we consider ordinary Roman printed characters we find that 
all capital letters extend above the line. Of the small letters 
thirteen are short, eight extend above the line (ascending letters), 
and four below the line (descending letters). There are thus 
twice as many ascending as descending letters, and in aed dinary 
page of print it will be found that of the long letters Xu? 85 per 
cent. are ascending and only 15 per cent. descend} Examina- 
tion of the short letters shows that their m@ characteristic 
features are in the upper parts. Hence, in ag, attention is 
specially directed to the upper parts of the gepters, as is strikingly 
demonstrated by covering the lower par line of print with a 
card. The print is almost as legible gs Nft were uncovered. If, 


however, the upper halves of the le are covered, it is almost, 
if not quite, impossible to read t 

The ends of the lines of ich letters are composed are 
commonly emphasised by ce of serifs. These were doubt- 
less introduced empirica t the advantage in sharpness of 
definition has a physi àl basis. They counteract irradiation, 
and hence the Tg of letters is improved if the serifs are 
triangular. 

The tendency '$@pefounders has been to minimise the differ- 
ences betwee Ore probably with a view to greater regularity 
of line a QQuttiformity in appearance. For example, round 
letters h Sen flattened laterally and square letters rounded. 
The loos òf b, d, p, and q, have been equalised to o. If the 
low ts of short letters are covered, the similarity in the 
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topmost curves of a, ¢, e, 0, s, of n and r, of h and b, or of n and 
pP, is much greater in modern print than in some early 
samples. 

Legibility is not determined solely by visibility in the physio- 
logical sense of the term. Thus, the emphasis of some lines in 
letters, which originated in the use of reeds and pens for writing 
increases legibility whilst diminishing visibility. A child learning 


o 
to read depends upon physiological visibility ; hence there should 


te] 

be little difference between the breadth of the thick and slender 
strokes. As facility in reading is acquired, legibility is increased 
by diminishing the breadth of “the slender strokes, and as smaller 
letters are used the diminution must be more rapid than that of 
the heavy strokes, so that the interspaces may not be unduly 
contracted. At the same time, the slender strokes must not 
transgress the limits of visibility at reading distance, and their 
distribution should be emphasised by suitably formed serifs. 
Hence, Jaeger small types are more legible than Snellen’s. 

The spacing of the letters and words has a considerable effect 
upon legibility. Irradiation plays an important part here. 
Roughly speaking, the interspace between letters should be at 
least as broad as the blanks in m or n, but round letters like o 
and e should have slightly less interspace than square letters. 
Owing to irradiation the interspaces in general look larger than 
they really are, and two o’s separated ‘by a pee look farther 
apart than two n’s separated by the same space. ie attributes 
a large part of the “ remarkable legibility of English books” to 
the shortness of most English words and the Mee multi- 
plication of blank interspaces. Of course, OY acing of words, 
and to a less degree of letters, in ordy printing is very 
largely haphazard as far as legibilit A~e oncerned, the main 
object of the printer being to obfs general uniformity of 
appearance w ith rigid equality y gths of the lines. There 
is some difference of opinior whether “leading” or 


interlinear spacing is benefica\ Owing to the design of the 
blocks of type there is always’ small space between the lower 
limits of descending and y upper limits of ascending letters, 


even without leading: g 
A line of print i a series of small jumps. At each 


pause a ans of Nit ten letters is more or less accurately 
visualised ; thet ments are too rapid to permit of visualisa- 
tion whilst t} Cyr occurring. The number of leaps taken by 


the eye rent the same irrespective of the distance of the book, 
so long A 9 is consistent with legibility. A child reading 
makeg* Kre jumps in a line than the average, and the same 
aPN O people reading a foreign language or ‘correcting proofs. 

envion is directed chiefly to the commencements of words, and 
As are not read by letters but by their general configuration. 
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There is, therefore, a very important psychological factor involved 
in the act of reading, quite apart from the interpretation of the 
meaning of the w ords. 

Enough has been said to show that reading i is a highly complex 
act, and the rules which can at present be dev ised for the avoidance 
of strain and discomfort involve a multiplicity of factors which 
have not yet been satisfactorily correlated. 

Handicrafts.—-The same visual principles as have been dis- 
cussed above underlie the carrying on of many handicrafts and 
industrial processes, but each provides specific problems. These 
have hitherto been submitted to little scientific investigation. 

No attempt has been made in this Section to deal exhaustively 
with so extensive a subject as Preventive Ophthalmology, but 
it has been deemed advisable to indicate to the student how 
innunierable and complex are the applications of ophthalmology 
to everyday life. 
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APPENDIX I 


PRELIMINARY INVESTIGATION OF THE PATIENT 


SCIENTIFIC observation can only be fostered by methodical 
investigation. The student is recommended to study each 
patient according to the following scheme :— 

(1) General condition of the patient. 

(2) Position of the head. Characteristic in paralyses of 
extraocular muscles (vide p. 520). 

(3) Face.—Note ny. facial paralysis, affections of 
the skin, e.g., herpes ophthalmicus, &c. 

(4) Position of the eyebrows.—Vicarious action of the 
frontalis in ptosis (vide p. 596), &c. 

(5) Orbits.—Exophthalmos, enophthalmos, &c. A 

(6) Eyeballs.—(a) Position and E meee Soi 

(b) Movements (vide p. 516). 
(c) Size and E E en (wide 
p. 274); myopia (wide p. 486), buphth aa ( vide p. 289), 
staphyloma, &c. 
(7) Lids.—(a) Position—ptosis, ect Q. entropion, &c. 
(b) Palpebral aperture—ptogs,eXophthalmos, &c. 
(c) Movements—ptosis, exhale goitre, &c. 
(d) aia, Semen AE OUTS, &C. 
(e) Lashes—trichiasis «NMichiasis, &c. 
(f) Glands—hord thalazion, &c. 
(g) Puncta lacry '—eversion, occlusion, &c. 
(h) Laorymal gps weling regurgitation, &c. 
(8) Conjunctiva.— Ocular — congestion (conjunctival 
and easels PNE phlyctenules, growths, wounds, &c. 
1—congestion, granulations, scars, concre- 


tions mae &e. 


a semilunaris—displacement in pterygium 


ey &e. 
a Caruncle—inflammation, granulations, growths, &c. 
Ò 41—2 
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(9) Cornea.—(a) Size—glaucoma, buphthalmia, &c. 

(b) Curvature—conical, buphthalmia, anterior staphy- 
loma, abrasions (vide p. 83), &c. 

(c) Surface—corneal reflex, abrasions, ulcers, foreign 
bodies, &c. 

(d) Transparency—aulcers, nebule, keratitis (superficial 
and deep vascularisation, vide p. 88), “k.p.,” striate 
opacity, &c. 

(10) Sclerotic.—(a) Curvature and colour—myopia, staphy- 
loma, episcleritis, &c. 

(b) Vessels—ciliary injection, episcleritis, scleritis, &c. 

(11) Anterior chamber.—(a) Depth—(a) shallow — per- 
forating wound glaucoma, dislocation of lens, &c.; (6) deep 
—buphthalmia, iridocyclitis, dislocation of lens, &c. ; (y) irre- 
gular—iris bombé, dislocation of lens, &c. 

(b) Contents—cloudy aqueous, hypopyon, hyphema, 
foreign bodies, dislocated lens, &c. 

(12) Iris.—(a) Colour—muddy in iritis, heterochromia (con- 
genital and in iridocyclitis), atrophy, ectropion of uvea, 
melanomata, &c. 

(b) Position, especially plane of surface—iris bombé, 
retraction in iridocyclitis, pseudo-glioma, &c. 

(13) Pupils.—(a) Relative size (vide p. 90). 

(b) Reaction to light—direct, ae 
of constriction (vide p. 90). EAN 

(c) Reaction on convergence. 


(d) Synechize—anterior and post ey 
2 


(14) Intraocular tension.—Increagg(hn glaucoma, irido- 
cyclitis ; diminished-in iridocyclitis oration or rupture of 
the globe, &c. 

(15) Central vision (vide p.4dZ8¥ 

(16) Lens.—By oblique iftyhination and the ophthalmo- 


scope. 
(17) Vitreous — Opal? fluidity, foreign bodies, heemor- 
rhage, “ retinitis py CF: s,” persistent hyaloid artery, &c. 
(18) Puntus. QA disc—blurring of the edges, swell- 
ing, cupping, € , crescents, &c. 
(b) Retitte? vessels—size, contour, tortuosity, &c. 
(c) We ral view—retinitis, choroiditis, &c. 
eriphery. 
Macula. 
ield of vision. 
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THERAPEUTIC NOTES 


(The strengths of lotions, &c., are gwen in percentages : 


1 per CONTI- gr. v. to ETE (approximately) ) 
Lips 
Lotions.—3 per cent. Sodium bicarbonate. 
3 per cent. Borax. 

These are used for dissolving the crusts in blepharitis. They may be used 
in conjunction with 1 to 2 per cent. salicylic acid, 1 to 2 per cent. resorcin, 
liquor carbonis detergens (m i.—iv. to 3 i.), &c. 

Pigments.—10 per cent. Silver nitrate. 

1 per cent. Picric acid. 
1 per cent. Salicylic acid. 

These are used for ulcerative blepharitis ; the excess should be removed 
with cotton wool. 

Ointments.—2 per cent. Ammoniated mercury. 

3 per cent. Yellow oxide of mercury. \ 

These are well rubbed into the lashes for five minutes threin sS a day 
after removing the crusts in ulcerative blepharitis. At Y ze prepara- 
tions are 1 per cent. salicylic acid, 3 per cent. airol, 2,6&tent. resorcin, 
3 per cent. ichthyol, &c. 

Hypodermic Injections for Local Ancsthixfo-— 

1 to 2 per cent. Novocain. Q 
1 per cent. Stovain. O 


1 per cent. Alypin. x 
These drugs are less toxic than cocait) Novocain alone (2 per cent.) 
should be used for excision of the globef~de p. 472) for paralysing the orbicu- 


laris muscle (vide p. 460). It may mbined with adrenalin (equal parts 
of 4 per cent. novocain and 1 ipg adrenalin) for local anesthesia in 
excision of the lacrymalsac, ple erations on the lids, excision of growths, 
iridectomy, &c. Ten minut Id be allowed to elapse before proceeding 
with the operation. Al#Pisatlrenalin solution similarly injected has been 
advocated for intraocula operations on inflamed eyes, and is said to cause 
no serious results (Pogtey). 
7 CONJUNCTIVA 


Lotions.—- cent. Boric acid. 


Y à 5000 Perchloride of mercury. 
Sed 


These gre as cleansing lotions in acute conjunctivitis, and have slight 
antiseptiQ properties ; they should be mixed with an equal quantity of hot 
wate a yule. 
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2 per cent. Borax. 
This, combined with dilute hydrocyanic acid (1 per cent.), relieves irrita- 
tion in mild conjunctivitis. d 


1 per cent. Alum. 


1 per cent. Zinc sulphate or chloride. 

These are astringent lotions used in chronic conjunctivitis. Zine lotion 
is specially indicated in angular conjunctivitis (q.v.). Alternative prepara- 
tions are l per gani tannin, + per cent. copper sulphate, 3 to 6 per cent. 
sodium sozoiodol, 4 per cent. zinc sulphocarbolate, &c. 


1 per cent. Quinine hydrochloride or sulphate. 

This is recommended for membranous conjunctivitis. The least possible 
amount of dilute sulphuric acid should be used to dissolve the salt if the 
sulphate is used. 


Pigments.—2 per cent. Silver nitrate. 

This is used in acute conjunctivitis. Alternative preparations are 10 to 
40 per cent. argyrol, 10 to 40 per cent. protargol, 5 to 10 per cent. argen- 
tamin, &c.; these are probably not so effectual. 


2 to 4 per cent. Perchloride of mercury in glycerin and 
water. 
This is occasionally used in trachoma; it must not be allowed to touch 


the cornea. Iced compresses should be applied immediately after the 
application is made. 


Drops.—The astringent lotions may be used in the form of 
drops. Silver nitrate should not be ordered in this form on 
account of the staining which may occur from prolonged use. 


| 2 to 4 per cent. Cocain hydrochloride. 
This is used for producing local anesthesia. Congas ival and corneal 
anæsthesia is complete after instilling four R rals of five minutes. 


During the intervals the eyes should be kept clo ù account of the desic- 
| cating action on the corneal epithelium. Ini Ko) ilar operations one drop 
| should be instilled into the opposite eye (vig 50). 


2 per cent. 8-Eucain hydrochl 
2 per cent. Alypin. 


These may be used instead of os & js They do not dilate the pupil and 
are less toxic than cocain, but KA se considerable smarting. 


1 to 10 per cent. Diath. 

This causes intense c the conjunctiva; after prolonged use the 
reaction is slight or oy The patient complains of a burning sensation 
which quickly dis The first application should be made by the 
surgeon. The afe j: Oa the lymph flow, and has therefore been 
recommended in a&Mirge variety of cases, e.g., corneal nebulæ, scleritis, 
iridocyclitis, wé lIt must be used with caution. 

SubconjuyN i Injections.—These have been recommended for the same 
Keo as n, and their value, if any, is still unproved. Many solutions 

have S Sterile 2 to 10 per cent. salt solution is the best ; the others 


pro ossess no advantage, and are in some cases liable to ċause necrosis. 
SY is made with a hy podermic needle under the bulbar conjunctiva 

she: back as possible above the globe. There is considerable reaction and 
i. Not more than 5 to 10 minims should be injected every other day. 
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Ointments.—Vaseline. 


15 per cent. Boric acid ointment. 

These are used to prevent the lids from sticking together and thus causing 
retention of secretion. 

1 to 3 per cent. Yellow oxide of mercury. 

This is used as a stimulant and antiseptic in phlyctenular and chronic 
conjunctivitis. 

CORNEA 

Lotions.—The same collyria as for conjunctival conditions 
are used as cleansing and antiseptic measures. The astringent 
collyria are seldom indicated. 

Pigments.—1 per cent. Silver nitrate. 

This is indicated in some cases of marginal ulceration (vide p. 216). 

Pure carbolic acid. 

This is used as a cauterising agent in hypopyon ulcer (vide p. 210). 


Drops.—These are the ordinary mydriatics and cycloplegics, 
and in rare cases miotics (vide infra). 

Dionin or subconjunctival injection is sometimes used with a view to 
clearing corneal nebule. Two per cent. fluorescein in 3 per cent. bicarbonate 


of sodium solution is used for staining ulcers and abrasions for diagnostic 
purposes. 


Ovntments—These are the same as for conjunctival 
ge 


2 to 5 per cent. iodoform, xeroform, or airol ointment me Koj used in 
comical ulceration. Dionin (5 to 10 per cent.) and myQeiagicd may be 


prescribed in ointment form. 1 to 5 per cent. yellow ect mercury 
ointment is used in gradually increasing strength to ai he clearing of 


nebulæ and the opacity of interstitial keratitis ; 3 it 6 combined with 
dionin. 


MYDRIATICS AND CyCLOPL om ONE 


Mydriatics and Cpepiene5 X vige -——4 to 1 per cent. 


Atropin sulphate. 4 Lore 4 per Hyoscin or Scopolamin 
hydrobromide. 4 L per 2 chee sulphate. 4 to 1 


per cent. Daturin Histo 
These are used as drops or oj 


&c. Atropin is used gener 
when atropin causes irritagi Qn: 
should be watched. 


4 in corneal ulcers, iritis, iridocyclitis, 
others being employed as substitutes 
Hyoscin occasionally causes delirium and 


1 per cent. Hots#tropin hydrobromide, with or without 
2 per cent. “O hydrochloride. 
1 to 2 ? K . Euphthalmin hydrochloride. 


These ¢ for investigation of refraction and for ophthalmoscopic 
-N also for the diagnosis of synechiæ (vide p. 251) and occa- 
he diagnosis of increased tension (vide p. 251). For refraction 


sionall 
solute% of the same strength of the bases in castor oil are more certain in 
th n. 
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2 per cent. Cocain hydrochloride. 


This is used occasionally in old people as a mydriatic for ophthalmoscopic 
purposes, being less likely to raise the tension, the effect being readily 
counteracted by miotics. 


Mioties (vide p. 59).—4 to 1 per cent. Pilocarpin hydro- 
chloride. 4 to 1 per cent. Eserin or Physostigmin sulphate or 
salicylate, with or without 1 per cent. cocain hydrochloride. 


These are used in glaucoma (q.v.), and occasionally in other cases (vide 
p. 217). The effect of cocain is to assist the absorption of the other drug. 


VaAso-CONSTRICTORS 


1 in 1000 adrenalin hydrochloride or suprarenin may be added with 
advantage to the cocain solution in performing tenotomy, advancement, &c. 
It is used alone in excision of the lacrymal sac, and occasionally in con- 
junctivitis (vide pp. 168, 181). It may be combined with 4 per cent. 
chloretone. 


THE TREATMENT OF SYPHILITIC AFFECTIONS 


In cases of suspected syphilitic disease of the eye the possibility of demon- 
strating the presence of the spirochete should be borne in mind. More 
generally useful is the application of Wassermann’s test, for which the aid of 
a bacteriologist is advisable. No anti-syphilitic remedies should be used 
until the test has been applied. When the lesion is probably syphilitic the 
patient should be brought rapidly under the influence of mercury. For this 
purpose inunctions, intramuscular injections, or intravenous injections may 
be used, supplemented if necessary by administration by theynouth. Inunc- 
tion is generally employed, and for this purpose the Igo mercury is 
preferable to the ordinary mercury ointment. IntrayfSeular and intra- 
venous injections require special technique. InfWgnous injection of 
salvarsan (“ 606’) or its equivalent is sometime Neck successful, 
especially in the acute stage of syphilitic Ka tions. When the acute 
ocular condition is subsiding a course of Pean at Aix-la-Chapelle may 
be recommended when feasible. Some rec Substitutes for the ordinary 
iodides are sajodin or iodoglidine tabley 3, i.e., 7 to 15 gr. three times 
a day), iodipin (30 gr. of 25 per cent. K 10 gr. of potassium iodide), &c. 


SERUM AND KA INE TREATMENT 


In diphtheritic conjunctivi€s) titoxic serum must be used. The indica- 
tions for other sera and oe in the domain of ophthalmology are much 
less precise. Thus Rör Wy s introduced an antipneumococcic serum for 
the treatment of hyp 1 ulcer, but the results obtained have been dis- 
appointing. ee ecic serum has been advocated in ophthalmia 
neonatorum and Sea6rrhceal ophthalmia. In desperate cases of septic 
infection of eave after perforating wound, accidental or operative, a 
polyvalent s may be employed, or if possible a vaccine made from a 
culture tals om the eye: oral administration of antidiphtheritic serum 
has beęħ commended in these cases. The vaccine treatment of tuber- 
culos AS% used. Many obscure pathological conditions in the eye 
kN e possibility of a tuberculous origin. Diagnosis may be facilitated 
inme, probably a minority of cases, by the application of von Pirquet’s 

adeous test. Wolff-Eisner and Calmette’s conjunctival reaction should 
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not be used. Occasionally, as in conjunctival tuberculosis, it is possible to 
place the diagnosis beyond doubt by inoculation experiments on animals ; 
the incubation period, however, is lengthy (20 to 30 days). Tuberculin 
treatment is best carried out by a bacteriologist who has familiarised himself 
with the technique. 


CARE OF INSTRUMENTS 


Ophthalmic instruments should be kept in an air-tight glass cabinet, or 
when not constantly in use in velvet-lined cases. 

All instruments should be sterilised before use by boiling in 3 per cent. 
sodium carbonate solution (not bicarbonate), made with distilled water. 
This procedure does not impair the cutting edges, but knives and scissors 
should not be boiled more than three to five minutes : this is amply sufficient 
if the surfaces are bright and free from tarnish, as they ought to be. If 
distilled water cannot be obtained the cutting instruments should be well 
soaked in pure carbolic acid before being transferred to the dish. 

The instruments may be removed from the steriliser immediately before 
operating and used dry. More commonly they are immersed in fluid in a 
dish. The fluid should be 3 per cent. sodium carbonate which has been 
boiled. Jn no case must boric lotion be used, since it tarnishes the steel. 

It is, -however, much safer to use the instruments dry. It is almost 
impossible to sterilise the skin of the hands efficiently, and if the instruments 
are wet fluid from the fingers is liable to run along them into the eye. The 
points of knives, &c., should be dipped in sterile saline immediately before 
use to facilitate their passage through the tissues. 

The surgeon should wear a sterilised gown, or at least sterilised sleeves, 
and also a mask covering the nose and mouth, for all intraocular operations. 
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REQUIREMENTS OF CANDIDATES FOR ADMISSION 
INTO THE PUBLIC SERVICES 


CoMMISSIONS IN THE ARMY 


The minimum standards of acuteness of vision with which a candidate 
for a commission will be considered fit are as follows :— 


Right Eye 
Distant vision.—V = 6/6. 
Near vision.—Reads 0, 6. 


Better Hye 
Distant vision.—V = 6/6. 


Near vision.—Reads 0, 6. 


Better Hye 


Distant , vision.—V, 


= not below 6/6. 


without 
glasses = not below 6/60, and 


Standard I 
Left Eye 
V = 6/6. 
Reads 0, 6. 


Standard IT 
Worse Eye 
V, without glasses = not below 
6/60; and aft orrection with 
glasses = nofpalow 6/24. 


Reads 1. Q 


Standard III 
Worse Eye 


y hout glasses = not below 
; and after correction with 
asses = not below 6/12. 


after correction with glasses 
Oien f: 


Near vision.—Reads 0, 8. 


Each eye must have a full 
Squint or any morbid co 


liable to aggravation or Gy 
Each eye will be A 


open during the test. 
ordinary daylight 


Inability to dist 


of vision as tested by hand movements. 
ion of the eyes or of the lid of either eye 
ce will cause the rejection of the candidate. 


red separately, and the lids must be kept wide 
ae candidate will be required to read the tests in 


Guish the principal colours will not be regarded as a 


cause for rele , but the fact will be noted in the proceedings, and the 


> informed. 


candidate wi 
The deg of acuteness of vision of all candidates for commissions will 
jn. 


be er ANS : 
SS Se eee cet With OLASSOSi=—— stets coe cea farts Reads............ 


the proceedings as follows 


relaxation of the standard of vision will be allowed. 


Ò 
Ae 
X 
O 


\" er eS Sm WAUNE OL ASSO Sues emis wee tse te Reads..........-. 
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COMMISSIONS IN THE RoyaL Navy 


Blindness or defective vision, squint, imperfect perception of colours, 
fistula lachrymalis, or any chronic disease of the eyes or eyelids renders the 
candidate unfit. Candidates for first appointments in the Royal Marines 
(R.M.A. and R.M.L.I.) must possess full normal vision as determined by 
Snellen’s tests, each eye being separately examined. Candidates for Naval 
Cadetships at the Royal Naval College, Dartmouth, must possess full normal 
vision, viz., 6/6, and be able to read D = 0-6 as determined by Snellen’s 
test types, each eye being separately examined. A high degree of hyperme- 
tropia will disqualify. Candidates for Naval Cadetships (Special Entry) : 
The standard of distant vision on entry is—one eye 6/6, and the other not 
less than 6/12 without glasses. The defect must be due to refractive errors. 
For near vision they must be able to read D = 0-6 without glasses with 
each eye. A high degree of hypermetropia will disqualify. This lower 
standard will only be accepted on the clear understanding that these officers 
will undergo a further test of eyesight on the completion of their Sub- 
Lieutenant’s examination at the schools, and a further examination if 
considered necessary on attaining the age of twenty-five. 


RECRUITS FOR THE Royat Navy AND ROYAL MARINES 


1. For candidates for the Seaman Class (including Boys and Youths), 
Royal Marines (excluding Marine Bandsmen), Engine Room Artificers, 
Ordnance Artificers, Boy Artificers and Ship’s Cooks, full normal vision is 
required, viz., 6/6 each eye tested separately. 

2. For candidates for Electrical Artificers, other Artisan Ratings (Ship- 
wrights, Joiners, Blacksmiths, Plumbers, Painters, &c.), and Stokers, the 
vision must be 6/9 each eye tested separately. 

3. For Sick Berth Staff and Royal Marine Band Boys, 6/12 each eye 
tested separately. 

4. For all other ratings, including Writers, Victualling Asgighants, Boy 
Writers, Victualling Boys, Officers’ Stewards and Cooks, fot, yServants, 
the vision must not be less than 6/12 both eyes. 

5. For all ratings, except Writers, Officers’ Stewards ; 
Marine Bands, the colour sense must be normal. 

6. Marine Bandsmen, Sick Berth Staff, Writers 
Officers’ Stewards and Cooks are allowed to w 
vision must only be due to errors of refragere 
correction to 6/6 Snellen by means of glasses, } 


able to read D = 0-6 without the aid “Open 


fooks, or Royal 


ttùalling ratings, and 
Nglasses, but defects of 
nd must be capable of 
the candidate must be 


n 


7. To determine the acuity of vision, len’s letter types are used, and 
the colour sense is determined by mets of the Edridge Green Colour 
Perception Lantern ; if not available/py means of the bead test. 


E GOVERNMENT OF INDIA 


The Ecclesiastical, «3 tion, Geological Survey, Agricultural, 
Indian FinarteeJ Customs, Cwil Veterinary, and other 
BE as a specially provided for in the following 
pages O 

1. A candi tò may be admitted into the Civil Services of the Govern- 
ment of N ametropic in one or both eyes, provided that, with correcting 
h 


lenses, uteness of vision be not less than 6/9 in one eye and 6/6 in the 
others here being no morbid changes in the fundus of either eye. 


| ia 3 s of myopia, however, with a posterior staphyloma, may be 
| O 


Ws 
Ni 
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admitted into the service, provided the ametropia in either eye does not 
exceed 2-5 D, and no active morbid changes of choroid or retina be present. 

3. A candidate who has a defect of vision arising from nebula of the cornea 
is disqualified if the sight of either eye be less than 6/12 ; and in such a case 
the acuteness of vision in the better eye must equal 6/6, with or without 
glasses. 

4. Squint or any morbid condition, subject to the risk of aggravation or 
recurrence, in either eye, may cause the rejection of a candidate. The 
existence of imperfection of colour sense will be noted on the candidate’s 
papers. 


The Departments of Forest, Survey, Telegraph, Factories, and 
for various Artificers * 


1. If myopia in one or both eyes exists, a candidate may be passed, pro- 
vided the ametropia does not exceed 2-5 D, and if with correcting glasses, 
not exceeding 2-5 D, the acuteness of vision in one eye equals 6/9 and in the 
other 6/6, there being normal range of accommodation with the glasses. 

2. Myopic astigmatism does not disqualify a candidate for service, 
provided the lens or the combined spherical and cylindrical lenses required 
to correct the error of refraction do not exceed — 2-5 D; the acuteness of 
vision in one eye, when corrected, being equal to 6/6, and in the other eye 6/9, 
together with normal range of accommodation with the correcting glasses, 
there being no evidence of progressive disease in the choroid or retina. 

A candidate having total hypermetropia not exceeding 4 D is not 
disqualified provided the sight in one eye (when under the influence of 
atropin) equals 6/9 and in the other eye equals 6/6, with + 4 D or any lower 
power. 

4. Hypermetropic astigmatism does not disqualify a candidate for the 
service, provided the lens or combined lenses required to cover the error of 
refraction do not exceed 4 D, and that the sight of one eye equals 6/9 and of 
ae other 6/6, with or without such lens or lenses. ş 

. A candidate having a defect of vision arising fror il& of the cornea 
is Giqnnliaed if the sight of one eye be less than 6 In such a case the 
better eye must be emmetr opic. Defects of visioy”gNing from pathological 
or other changes in the deeper structures of eith ,W hich are not referred 
to in the above rules, may exclude a canc for admission into the 
service. 

6. Squint or any morbid condition, CYS to the risk of aggravation or 
recurrence, in either eye, may cause rejection of a candidate. The 
existence of imperfection of colour se will be noted on the candidate’s 
paper. 


— 


Public Works og t and Superior Establishments, 


NO" y Department 
1. If myopia in one th eyes exists, a candidate may be passed, pro- 


vided the ametropfi ¢ not exceed 3-5 D, and if, with correcting glasses 
not exceeding 3-5. ie acuteness of vision in one eye equals 6/9 and in the 


other 6/6, there © ing normal range of accommodation with the glasses. 

2. Myopic Ya hatism does not disqualify a candidate, provided the lens, 
or the con 1G) spherical and cylindrical lenses, required to correct the 
error QÊ ction, do not exceed 3-5 D; the acuteness of vision in one 
ES orrected, being equal to 6/9 and in the other 6/6, together with 


, and this standard relaxed if it appears to be desirable. 


*\Artificers engaged in map and plan drawing may be considered sepa- 
a 
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normal range of accommodation with the correcting glasses, there being no 
evidence of progressive disease in the choroid or retina. 

3. A candidate having total hypermetropia not exceeding 4 D is not 
disqualified, provided the sight in one eye (when under the influence of 
atropin) equals 6/9, and in the other eye equals 6/6, with + 4 D glasses, 
or any lower power. 

4. Hypermetropic astigmatism does not disqualify, provided the lens 
or combined lenses required to cover the error of refraction do not exceed 
4 D, and that the sight of one eye equals 6/9, and the other 6/6, with or 
without such lens or lenses. 

5. A candidate having a defect of vision arising from nebula of the cornea 
is disqualified if the sight of that eye be less than 6/12. In such a case the 
better eye must be emmetropic. Defects of vision arising from pathological 
or other changes in the deeper structures of either eye, w hich are not referred 
to in these rules, may exclude a candidate. 

Squint or any morbid condition, subject to the risk of aggravation or 
recurrence, in either eye, may cause the rejection of a candidate. Any 
imperfection of the colour sense is a disqualification for appointment to the 
Engineering Branch of the Railway Department, or as Assistant Superin- 
tendent in the Traffic Department. In all other cases a note as to any 
imperfection of colour sense will be made on the candidate’s papers. 


The Indian Medical Service and the Police Department 


1. Squint, or any morbid condition of the eyes or of the lids of either 
eye liable to the risk of aggravation or recurrence, will cause the rejection 
of the candidate. 

2. The examination for determining the acuteness of vision includes two 
tests; one for distant, the other for near vision. The Army Test Types 
will be used for the test for distant vision, without glasses, except where 
otherwise stated below, at a distance of 20 feet; and Snellen’s Qp\otypi for 
the test for near vision, without glasses, at any distance s cue by the 
candidate. Each eye will be examined separately, and t s must be 
kept wide open during the test. The candidate must b to read the 
tests without hesitation in ordinary daylight. EY 

3. A candidate possessing acuteness of vision, KE ng to one of the 
standards herein laid down, will not be rejected 9 i e of an error of 
refraction, provided that the error of ets ‘ey Be following cases, does 
not exceed the limits mentioned, viz. iG) use of myopia, that the 
error of refraction does not exceed 2-5 Ds t any correction for astig- 
matism does not exceed 2:5 D ; and, in th e of myopic astigmatism, that 
the total error of refraction does not oroas D. 

4. Subject to the foregoing condite, the standards of the minimum 
acuteness of vision with which a cay@ftte will be accepted are as follows :— 


WV rd I 


Right Eye ®) Left Eye 
Distant vision.—V € 64% Vi—= 16/6; 
Near vision.—Reads#6. Reads 0; 6 
+ 


Standard II 
Bett OY Worse Eye 
—V = 6/6. V, without glasses, = not 
SS below 6/60 ; and after ċor- 
rection with glasses,=not 
below 6/24. 


D —Reads 0, 6. Reads 1. 
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Standard III 


Better Hye Worse Hye 
Distant vision.—V, without V, without glasses, = not 
glasses, = not below 6/24 ;* below 6/24 ;* and after cor- 
and after correction with rection with glasses, = not 
glasses, = not below 6/6. below 6/12. 
Near vision.—Reads 0, 8. Reads 1. 


N.B.—In all other respects candidates for these two branches of the 
service must come up to the standard of physical requirements laid down 
for candidates for commissions in the army. 


The Indian Pilot Service, and Candidates for appointments 
as Guards, Engine- drivers, Signalmen, and Pointsmen on 
Railways 


. A candidate is disqualified unless both eyes are emmetropic, his 
Bites of vision and range of accommodation being perfect. 
2. A candidate is disqualified by any imperfection of his colour sense. 
3. Strabismus, or any defective action of the exterior muscles of the 
eyeball, disqualifies a candidate for these branches of service. 


The Indian Marine Service, including Engineers and Firemen 
1. A candidate is disqualified if he have an error of refraction in one or 
both eyes which is not neutralised by a concave or by a convex | D lens, or 
some lower power. 
2. A candidate is disqualified by any imperfection of his colour sense. 
3. Strabismus, or any defective action of the exterior muscles of the 
eyeball, disqualifies a candidate for this branch of service. 


Special Duty 
Candidates for special duty under Government mus aves such an 
amount of acuteness of vision as will, without hindrar& able them to 
perform the work of their office for the period their affgintment may last. 
In all cases of imperfection of colour sense a note e made on the can- 


didate’s papers. 
PILor SurvickO 
A candidate shall be examined bot}ema} his physical fitness and as 
to his acuteness of vision and colour XO, à 

2. The sight tests shall be carried accordance with the Board of 
Trade Regulations applying to Y ions for certificates of competency 
in force for the time being. 

3. A candidate must have nọ @ject of sight, and must have full normal 
vision in both eyes, each eye AQS examined separately without the aid of 
spectacles. 

4. A candidate shall Cation by any imperfection of his colour sense 
or by squint, or any PiE? re action of the eye muscles or any disease of the 
eye. 

5. A candidate m®¥ be also otherwise physically fit for the duties of a 
pilot. ° 


Mase AND MATES OF THE MERCANTILE MARINE 


I.—Form Vision TEST 


Uf N ‘ision Test to be passed first.—The first test which the candidate 
is r ata d to undergo is the test for form vision, and until he has passed 


* Temporarily lowered to 6/60. 
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this test he must not be allowed to proceed further with the examina- 
tion. 

2. Apparatus Used.—The form vision test to be used for all candidates is 
that conducted on Snellen’s principle by means of sheets of letters. 

3. Object of the T'est—The object of the form vision test is to determine 
whether the candidate can reach a sufficient standard of visual acuteness, 
or, in other words, to find out whether his eyesight is good or bad. 

4. Standard of Vision Required.—Every candidate for a first certificate 
of competency will be required to possess normal vision. With the excep- 
tions indicated below (see paragraph 8), every candidate for a second or 
higher certificate will be required to possess normal vision. 

“ Normal vision ” is defined, for the purpose of these Regulations, as 
ability to read correctly nine of the twelve letters in the sixth line and eight 
of the fifteen letters in the seventh line of a test sheet placed in a good light 
at a distance of 16 feet from the eye. 

The candidate will have the option of using either eye separately or both 
sas together. 

5. Spectacles not Allowed—During the examination for form vision 
candidates must not be allowed to use spectacles or glasses of any kind, or 
any other artificial aid to vision. 

6. Method of Testing—The test sheets should be hung on the wall, in a 
good light, but not in direct sunlight, at a height of five or six feet from the 
ground. The candidate should be placed at a distance of exactly 16 feet 
from the sheets, and exactly opposite them. This distance should be care- 
fully measured, and should never in any circumstances be varied. 

One of the sheets should then be exposed, and the candidate should be 
asked to read the letters on each sheet, beginning at the top and going 
downwards. Any mistakes which he makes should be carefully noted. If 
then it is found that he has read correctly at least nine letters in the sixth 
line and eight letters in the seventh line of a sheet, the candidate may be 
considered to have normal vision, and should be marked “ passed ” in the 
appropriate column of the form of application (Exn. 2 or Exy ch as the 


case may be) x$ 

7. Passing or Failure.—If at the conclusion of the test 'andidate is 
found to reach the required standard, he may be considg@€@X% have passed, 
and the Examiner should proceed to test him for cology oe: If the can- 
didate fails to reach the standard required for the Kate entered for, he 
should be tested with at least four sheets, and tl Do should fill in a 
Form Exn. 17b, and should forward it with pweémarks he may wish to 
make, to the Principal Examiner for his aa e a as to whether the 
candidate is to be regarded as passing or a#giling in form vision. 

8. Lower Standard Required in Certaki Yases.—Candidates who are in 
possession of certificates obtained MAA anuary Ist, 1914, may be regarded 


as passing in form vision if they ce d-correctly with both eyes at least 
five of the eight letters in the BOs of a test sheet. 


9. Tests to be Varied. —ThN Rer should take care, by varying the 
order of the test sheets anc ‘very other means in his power, to guard 
against the possibility o ception on the part of the candidate. 

10. Result of Hxamin to be Repor ted.—The result of every examina- 
tion in form vision shauld pe reported, in the case of a candidate for a certi- 
ficate of competent, the Registrar-General of Shipping and Seamen on 
Form Exn. 2, IAN he Principal Examiner of Masters and Mates on Form 
Exn. 14; anc ne case of a candidate for the sight tests only, to the 
Registrar- ee of Shipping and Seamen on Form Exn. 2A. 


II.—Cotovur Vision TEST 


sie ae special lantern and a mirror have been provided for 
The lantern should be placed directly in front of the mirror, so 
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that the front part of the lantern is exactly 10 feet from the mirror. Care 
should be taken that the lantern is properly placed, that is to say, the lights 
reflected in the mirror must show clearly when viewed through the rect- 
angular aperture on the left of the lantern. The Examiner should always 
satisfy himself that these conditions are fulfilled before commencing the 
examination. 

12. Darkness Adaptation.—It is essential that a candidate should be kept 
in a room which is either completely or partially darkened for at least a quarter 
of an hour before he is required to undergo this test. 

Before the examination commences the Examiner must satisfy himself that 
the room in which it is conducted is so darkened as to exclude all daylight. 

13. Method of Testing.—The lantern supplied for the examination is so 
constructed as to allow one large or two small lights to be visible, and is 
fitted with 12 glasses of three colours—red, white and green. At the com- 
mencement of the examination the Examiner should show to the candidate 
a series of lights through the large aperture, and should require him to name 
the colours as they appear to him. Care should be taken in showing the 
white light to emphasise the fact that the light is not a pure white. Ifa 
candidate makes a mistake of calling the light “ red,” a proper red light 
should be shown immediately after and the candidate’s attention directed 
to the difference between the two. 

After a series of lights through the large aperture has been shown, the 
Examiner should make a complete circuit with the two small apertures, 
requiring the candidate to name the colours of each set of two lights from 
left to right. To prevent any possibility of the order in which the lights are 
arranged from being learnt, the Examiner should at least twice in each 
circuit go back a varying number of colours. 

A record of any mistakes made with either the large aperture or the two 
smaller apertures should be kept on Form Exn. 17b in accordance with the 
instructions thereon. 

14. Passing or Failure.—lIf a candidate with either the large aperture or 
the two smaller apertures of the lantern mistakes red for green or green for 
red, he should be considered to have ‘“‘ failed ” in Colo i 

If the only mistake made by the candidate with t 
white light “ red,” and if after his attention has 
the difference between the two he makes no fur nistake of this nature, 
he should be considered to have passed in Co /ision. 

If a candidate makes any other mistake XS the lantern, t.e., if he calls 
white “ red ” repeatedly or red “ white i , or confuses green and white, 


specially directed to 


his case should be reported to the Prir yxaminer of Masters and Mates 
and he should be told that the decigjon“*$ to whether he is passed or failed, 
or a further examination is necess x will be communicated to him in due 
course. Pending the receipt of tthe Principal Examiner’s instructions, such 
a candidate should only be afMyed to proceed with the remainder of the 
examination for a Certifica Yompetency on the express understanding 
that the latter examin tO l be cancelled in the event of failure in the 


Sight Tests. N 

15. Further Huggy n and Appeals.—If in the cases covered by the 
preceding paragn(@h) ê Principal Examiner decides that a further examina- 
tion is necessary, #Angements will be made for a special examination to be 
held in Lon Gnd the third class travelling expenses necessarily incurred 
by a candi h attending such an examination will be paid by the Board 
of Trade her with a subsistence allowance at a rate which will be noti- 


andidate, but which will not in any circumstances exceed 12s. 6d. 


fied ‘a 

for hight’s absence from home necessarily entailed by attendance at 

th écial Examination. If a night’s absence is not involved expenses 
rred during the day will be paid up to a maximum of 5s. for each day 
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necessarily occupied in attending the examination. In these cases the above 
expenses will be paid whatever may be the result of the final examination. 

If, however, on the report of the local Examiner the Principal Examiner 
decides that the nature of the mistakes made shows conclusively that a 
candidate is so colour-blind as to be unfit to hold a certificate, the candidate 
shall be considered to have failed. 

If during the progress of a special examination a candidate with defective 
Form Vision is found to be suffering from a permanent defect of the eyes 
such as to render him unfit for a sea career, the Special Examiners may finally 
reject such candidate, and he will not be allowed to be again examined in 
the Sight Tests on any future occasion. 

In cases where, upon the report of the local Examiner, a candidate is 
failed by the Principal Examiner, as well as in the cases covered by para- 
graph 14, the Board will be prepared to allow a candidate who is dissatisfied 
with this decision to appeal for a special examination in London, but the 
Board will not pay the travelling expenses of any such candidate unless he 
is reported by the Special Examiners conducting the appeal examination to 
have passed. 


INDEX. 


(The principal page references are printed in heavier type.) 


ABERRATION. 
chromatic, 54 
spherical, 54 
Ablatio retinæ, 359 
Ablepharon, 603 
Abscess, 
intracranial, ocular manifesta- 
tions of, 568 
lacrymal, 616 
ring, 421 
Accessory sinuses of nose, distension 
of, 623 
Accommodation, 46, 513 
age and, 48, 51 
amplitude of, 48 
and convergence, 513, 536 
anomalies of, 503 
effect of, 46 
paralysis of, 503 
range of, 50, 135 
relaxing of, 119 
spasm of, 131, 504 
Achromatopsia, 393 
Acne rosacea, 149, 226 
Acuity of vision, 63, 128 
Adaptation, retinal, 64 
in glaucoma, 284 
Adnexa, diseases of, 576 
Adrenalin, 145, 168, 550, 613, 648 


Advancement operation, 526, 5424) 
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Age and accommodation, 48 O; 
and glaucoma, 273 N 
errors of refraction 2) 0 
incidence of ametfopys“489 


influence on hypdpyon ulcers, 
208 5 
influence on ction, 51 


Albinism, 97, 65, 528 
AlbuminugteRetro-retinitis, 349 


u 
Alcohola? opia due to, 358 
Alypin, > 646 
Ama is, 889 


Oe x, 391 
Ò æmic, 390 
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Amaurotic cat’s-eye, 96, 402 
family idiocy, 340 
Amblyopia, 389 
congenital, 389, 535 
ex anopsia, 390, 535 
heteronymous, 389 
hysterical, 390 
quinine, 358 
tobacco, 356 
toxic, 356, 358 
Ametropia, 36, 486, 636 
age incidence of, 489 
axial, 42, 113, 486, 494 
curvature, 42, 113, 486, 494, 497 
glasses for, 39 
index, 42, 114, 486, 494, 497 
Amotio retinz, 359 
Amplitude 


of amnad 


of convergono 


Anæmia 
of retina, 
secor cular complications 
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AQapP¥ilaxis, 229 


oC omy 
of cornea, 1 


of extrinsic ocular muscles, 506 
of eye, 1 
of lacrymal apparatus, 604 
of the lids, 576 
Aneurysm, 569 
Angioid streaks, 343 
Angioma 
of lids, 601 
of orbit, 625 


| Angle 


of anterior chamber, 3, 18, 263, 
270, 445 
metre, 513 
minimum visual, 63 
visual, 35, 128 
Angular conjunctivitis, 169 
42—2 
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Aniridia, 
congenital, 266 
traumatic, 413 
Anisometropia, 53, 499 
Ankyloblepharon, 595, 602 
Annular scleritis, 244 
Anterior chamber, 
anatomy of, 3 
delayed re-formation of, 470 
examination of, 88 
investigation of, 644 
Aphakia, 114, 494, 497 
Aqueous humour, 3, 17 
refractive index of, 33 
secretion of, 17 
Arcus 
juvenilis, 233 
senilis, 233 
Argyll Robertson pupils, 91, 585 
Argyrol, 151 
Argyrosis, 168, 187, 240 
Army, requirements of candidates 
for commissions, 650 


Arteries, 
ciliary, 11 
of eye, 10 
ophthalmoscopic appearance of, 
123 
retinal, degenerative changes, 
341 


Artificial eye, 475 
Aspergillus fumigatus, 214 
Asthenopia, 495, 496, 545 
Astigmatism, 42, 44, 117, 496 
causes of, 53 
hypermetropic, 
compound, 44 
simple, 44 
irregular, 46 
lenticular, 53 
mixed, 44 
myopic, 
compound, 44 
simple, 44 
regular, 45 
Astringent lotions, 645 
Atheromatous ulcers, 2 
Atrophy, optic, a77C 
Atropin, 59, 258 


dangers of, 


© 
we 


irritati 9 
r AN use of, 213 
iN nerve, tumours of, 
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oh. coli, 157, 161 
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Bacillus, 
diphtheria, 159 
Koch-Weeks’, 145, 161 
Morax-Axenfeld, 169 
tubercle, 164, 178, 
610 
xerosis, 161, 186 
Bacterial infection of the eye, 324 
Bacteriology 
of conjunctiva, 142 
of cornea, 191, 207 
of mucocele, 609 
of sympathetic ophthalmia, 442 
Bandage, Moorfield’s, 463 
Band-shaped opacity, 233 
Basedow’s disease, 629 
Beer’s 
discission needle, 451 
knife, 584 
Binocular 
diplopia, 519 
vision, 512 
field of, 140 
Birth injuries, 239, 344 
Bjerrum’s 
screen, 140 
test types, 141 
Blennorrhea, acute, 151 
Blepharitis, 579 
Blepharophimosis, 596 
Blepharospasm, 85, & 
“ Blight,” 146 


Blindness, cag prevention of, 


632 
Blind spot, & 
Blood, 


disfases of, 571 
iNhcPrnea, 240, 411 


257, 322, 


of cornea, 87, 88 
of retina, 8 
degenerative changes, 
341 
disorders of, 335 
of uveal tract, 12 
ophthalmoscopic 
ance, 123 
Blue sclerotic, 82, 245 
Bowman’s 
discission needle, 451 
membrane, l 
Bruch, membrane of, 7 
Buller’s shield, 153 
Buphthalmia, 288 
Burns, injuries caused by, 409 
Burow’s operation, 589 


appear- 
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CALCAREOUS film, transverse, 233 
Canal 
of Cloquet, 17 
of Schlemm, 4, 13 
Canaliculus, 604 
congenital anomalies of, 608 
occlusion of, 608 
slitting of, 607 
Candidates for public services, re- 
quirements of, 650 
Canthoplasty, 588 
Capillary pulsation of retinal vessels, 
124 
Capsulo-pupillary membrane, 267 
Carbolic acid, application of, 211 
Carcinoma 
of choroid, 402 
of lacrymal gland, 606, 626 
of lids, 601 
“ Cartella ’’ shield, 464 
Cataract, 291 
after-, 307 
anterior 
capsular, 198, 303 
cortical, 304 
polar, 303 
axial, 305 
black, 295 
central, 305 
complicated, 308 
concussion, 416 
congenital, 301, 305 
coralliform, 305 
diabetic, 309 
discoid, 305 
extraction, 
combined, 460 
complications after, 469 
without iridectomy, 468 
fusiform, 305 
glass-workers’, 311, 634 
hard, 295 


hypermaturity of, 294 Q 


se 


immature, 299 
incipient, 297 
infantile, 301 
ironworkers’, 311, 63 


lamellar,  treatmer of 1, 302 
lightning, 417 

mature, 294,,2 

Moorfield’s Bee 463 


Mor see 
nucle 

per we 301 
oe 


cortical, 304, 316 
ne) polar, 305, 308, 316 
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Cataract—contd. 
punctate, 306 
pyramidal, 305 
rate of development of, 296 
secondary, 307 
discission of, 456 
senile, 2914 
extraction of, 458 
intranuclear, 292 
subcapsular, 292 
supranuclear, 292 
soft, 295 
symptoms of, 295 
total, 294, 306, 308 
traumatic, 416, 423 
treatment of, 297, 299 
unilateral, 299, 307 “4 
zonular, 301 
Catarrhal conjunctivitis, 146 
Caustics, injuries caused by, 409 
Cauterisation of cornea, 210 
Cautery, galvano-, 210 
Cavernous sinus, 
thrombosis of, 620 
tributaries of, 621, 622 
Cellulitis, orbital, 619 
Cerebral 
peduncle, diseases of, 563 
syphilis, 566 
Chalazion, 583 
Chemosis, 144, 185 


Chlorosis, 573 
“ Choked disc,” 36 xS 


Cholesterin, 294 ARY 314 
Choriocapillari 
Choroid, 


KG 4chment of, 333 
iseases of, 318 
O injuries to, 417 
lymph production of, 18 
sarcoma of, 399 
tubercle of, 322 
Choroiditis, 318 
anterior, 321 
central, 322, 327 
areolar, 328 
guttate, 327 
circumpapillary, 329 
diffuse, 322 
disseminated, 319 
Förster’s areolar, 328 
juxtapapillaris, 322 
metastatic, 326 
myopic, 488 
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Choroiditis—contd. 
purulent, 437 
syphilitic, atrophy after, 320 
Tay’s, 327 

Chromatic aberration, 54 

Chromatopsia, 393 

Cicatrices, corneal, 195 

Ciliary 
arteries, 11 
body, 17, 47 

anatomy of, 5 
diseases of, 246 
gumma of, 265 
inflammation of, 261 
injuries to, 414, 439 
sarcoma of, 401 
tubercle of, 265 
congestion, 80 
muscle, 5 
processes, 6 
staphylomata, 279 
veins, 11 
Circle of least diffusion, 43 
Circulatory system, ocular complica- 
tions of, 573 
Circulus arteriosus iridis major and 
minor, 13 

Cloquet, canal of, 17 

Cocain, 60, 145, 645 

“ Colloid bodies,” 328 

Coloboma 
of choroid and retina, 364 
of iris, 266 
of lens, 311 
of lid, 603 
of optic disc, 381 

Colour 
blindness, 65, 393 

congenital, 393 
tests for, 395 
sense, 65 
vision, 
Hering’s theory, 65 
MOE t 


Coloured RA 393 Sa 
Commotio retinæ, 418 
Concave mirrors, A o 
Concomitant strabi 531 
Concretions, xO 


Congenital 
abnor es 
W oroid, 364 
Y; iris, 266 
N f lens, 311 
of lids, 602 
of nasal duct, 608 
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Congenital—contd. 
abnormalities—conid. 
of optic disc, 381 
of puncta, 608 
of retina, 364 
amblyopia, 535 
anomalies of canaliculi, 608 
colour blindness, 398 
defects of extrinsic muscles, 552 
spastic paralysis, ocular mani- 
festations of, 556 
Congestion, conjunctival, 79 
Conical cornea, 236 
Conjugate 
deviation, 508, 510 
paralysis, 523 
Conjunctiva, 1 
bacteriology of, 142 
congestion of, 79 
cysts of, 187 
degenerative changes in, 182 
disease of, 142 
examination of, 77 
hyperemia, 79, 143 
inflammation of, 143 
investigation of, 643 
syphilis of, 179 
therapeutics of, 645 
tubercle of, 178 
tumours of, 187 


wounds, 418 
Conjunctival fla £05 


Conjunctiv itis, 


in cataract operation, 298 
simple, 167 
treatment of, 168 
differential diagnosis from iritis, 
251 

diphtheritic, 159 
diplobacillary, 169 
due to drugs, etc., 179, 180 
eczematous, 162 
follicular, 170 
gonorrheeal, 151 

treatment of, 153 
granular, 171 
membranous, 159 

treatment of, 161 
metastatic gonorrhoeal, 155 
muco-purulent, 147 
pathology of, 147 
treatment of, 149 
Parinaud’s, 182 
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Conjunctivitis—contd. 

phlyctenular, 162 
treatment of, 166 

purulent, 151 
secretion in, 146 

Contusion 
of eye, 410 | 
of lids, 599 

Convergence, 513 
amplitude of, 514 
and accommodation, 513, 536 
insufficiency of, 548 

Converging power of eye, 46 

Convex mirrors, 24 

Copper foreign bodies, 426 

Copper sulphate, 175 

Corectopia, 266 

Cornea, 
anatomy of, 1 
birth injury of, 239 
blood in, 240 
blood-staining of, 411 
degenerative changes in, 233 
diseases of, 191 
examination of, 82, 
facets of, 195 
fistula of, 198 
foreign bodies in, 406 
inflammation of, 191 
in glaucoma, 238, 274 
injuries of, 411 
investigation of, 644 
marginal atr opny of, 234 
opacities of, 239 
operations on, 444 
perforation of, causing 

coma, 270 

perforation of ulcer of, 196 
pigmentation of, 240 
recurrent erosion of, 411 
refractive index of, 33 
rupture of, 412 
sensibility of, 88 
symptomatic conditions of, 
therapeutics of, 647 


tumours of, 240 


ulcers of, 174, 191 N 
vessels in, 87, SCO | 


wounds of, 418 
Corneal loupe, RA 
Corneo-sclera, ee of, 421 
Corpora quadr Gp na, diseases of, 


105 


glau- 


564 
Corresp de points, 512 
Couper N 


capsule forceps, 207 
atkymal probes, 609 
r s method, 157 
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Crescent, 
inferior, 381 
myopic, 488 

Critchett’s lens spoon, 461 

Cryptophthalmia, 603 

Crypts of iris, 4 

Crystalline lens. See Lens. 

Cup, glaucomatous, 275 

Curette evacuation, 457 

Cyclitis, 261 
chronic, 262 
plastic, 265 
purulent, 198 
simple, 262 
sympathetic, 439 
treatment of, 264 

Cycloplegia, 503 
glaucomatous, 276 
traumatic, 413 

Cycloplegics, 59, 647 

Cystotome, Moorfield’s, 459 

Cysts, 
implantation, 187 
of conjunctiva, 187 
of iris, 267 
of Meibomian, 583 
of Moll’s glands, 600 
of orbit, 625 
of retina, 364 
orbito-palpebral, 603 

tarsal, 583 


did 
Deger £ changes, 
roid, 327 
onjunctiva, 182 


in cornea, 233 

in iris, 266 

in lens, 291 

in vitreous, 313 

in retinal vessels, 341 
Dendritic ulcer, 221 


| Dermoid 


cyst, 625 

of conjunctiva, 189 
Dermo-lipomata of conjunctiva, 189 
Descemet’s membrane, 1 

folds of, 229 


rupture of, 237, 239, 289 


| Desmarres’ 


forceps, 591 

paracentesis needle, 203 

retractor, 86 
Deuteranopes, 394 
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de Wecker’s scissors, 205 
Diabetes, 
cataract complicating, 309 


of, 574 

Diabetic 

iritis, 257 

retinitis, 353 
Digestion, organs of, 

ocular complications of, 574 

Dilator 

iridis, 4 

Nettleship’s canaliculus, 607 
Dimmer’s operation for ectropion,593 
Dionin, 185, 202, 646 
Dioptre, 30 
Diphtheria bacilli, 161 
Diphtheritic conjunctivitis, 159 
Diplobacillary 

conjunctivitis, 169 

ulcers, 210, 213, 216 
Diplobacilli, 169, 209, 216, 580 
Diplopia, 518 

binocular, 519 

chart, 522, 524 

heteronymous, 519 

homonymous, 519 

uniocular, 415 
Discission, 454 

in lamellar cataract, 303 

needles, 451 

of secondary cataract, 456 
Dislocation 

of lacrymal gland, 606 

of lens, 271, 294, 414 
Disparate points, 512 
Distichiasis, 603 
Donders 

on convergent strabismus, 536 

theory, 537 
Drugs, 646 
Drugs 

causing conjunctivitis, 179 19; 


toxic effects of, 358 
use and action of, 59 WV 
E CCHYMOSIS, subce oa al, 185 


Duboisin, 59, 647 
“ Eclipse blindness,’ 


Ectasia Z O 
of cornea, Nos 34 
sclerotiç 


Ectopia Je 31] 
Ectropi SS, 590 
of al pigment, 279 


Kezematous 
cOpjunctivitis, 162 


` keratitis, 214 


INDEX 


mellitus, ocular complications 


diseases of, 


Electric light ophthalmia, 182 
E lectrolysis, 586 
Elephantiasis neuromatodes, 603 
Elliot’s disc forceps, 452 
Embolism of central artery, 336 
Emmetropic eye, 34 
Emphysema of lids, 600 
Empyema of frontal sinus, 623 
Encephalitis lethargica, 569 
Endophthalmitis, metastatic, 324 
Enophthalmos, 617 
Entropion, 571 

cicatricial, 587 
Epicanthus, 603 
Epiphora, 580, 590, 606 
Episcleritis, 241 
Epithelioma, 189, 601 
Ergot, 295 
Erysipelas, 573, 578 
Erythropsia, 393 
Eserin, 60, 280, 288 

in corneal ulceration, 199 
Esophoria, 544 
Ethmoiditis, 624 
Ethyl-hydrocuprein, 212, 358 
Eucain, 646 
Euphthalmin, 647 
Eversion of punctum, 606 
Evisceration of eyeball, 475 
Examination, 

external, 

PRRETES A 1g 

of anterior 


Or yer, 88 
of conjur 

of ¢ ong Y 

of KO 


al apparatus, 81 


O „92 
& pils, 8 89 
di sclerotic, 82 


x of tension, 93 
© ophthalmoscopic, 96 
preliminary, 643 
Excision 
of eyeball, 472 
of lacrymal sac, 613 
scissors, 474 
Exenteration of orbit, 628 
Exophoria, 547 
Exophthalmia, 617 
Exophthalmic goitre, 629 
Exophthalmometers, 618 
Exophthalmos, 617 
intermittent, 630 
pulsating, 629 
Expression in trachoma, 177 
External rectus, paralysis 
524 


of, 


INDEX 


Extraction, 

linear, 457 

of senile cataract, 458 
Eyeball, 

excision of, 472 

investigation of, 643 
Eyelids, investigation of, 643 


Facets of cornea, 195, 217 
Family 
idiocy, amaurotic, 340 
maculo-cerebral degeneration, 
341 
retinitis pigmentosa, 329 
Far point, 37 
Fascicular ulcer of cornea, 215 
Fibro-fatty tumours of conjunctiva, 
189 
Fibromata of conjunctiva, 188 
Field of vision, 66 
binocular, 140 
in hemianopia, 384, 388 
testing of, 136 
uniocular, 66, 
Filtering scar, 286 
Fistula, 
corneal, 198 
lacrymal, 606 
Fixation, 
eccentric, 534 
development of, 530, 535 
“ Fixation abscess,” 443 
Fleischer’s ring, 237 
Fluorescein, 211, 647 
Focal 
illumination, 83 
interval of Sturm, 43 
Follicular conjunctivitis, 170 
Fontana, spaces of, 4 
Forceps, 
capsule, Couper’s, 207 
Desmarres’, 591 
disc, Elliot’s, 452 
entropion, 591 
fixation, 201 
Graddy’s, 176 
iris, 204 
Knapp’s, 177 
Prince’s, 549 
ring, Griffith’s, 


T-shaped, 5§ N 


Wilde’s, X 
sed by, 406 


Foreign bo 
, 424 


injur 
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sige\an velocity of, 425 
rony Ý e, 63 
s®f s areolar choroiditis, 322 
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Fovea centralis, 8 
Foveal reflex, 122 
Friedreich’s disease, 556 
Frontal sinus, distension of, 623 
Functional examination, 127 
Fundus, 
investigation of, 644 
oculi, 120 
ophthalmoscopic 
of, 122, 124 
“ Fusion centre,” 538 


examination 


GENERATIVE organs, disorders of, 
ocular complications of, 575 
Glands, 
Krause’s, 576, 604 
lacrymal, 604 
Meibomian, 577 
Moll’s, 577 
Zeis’s, 577 
Glare, 638 
lass rod, 150 
Glass-workers’ cataract, 311, 634 
Glasses 
for ametropia, 39 
tinted, in cataract, 
Glaucoma, 269, 634 
absolute, 278 
acute, 276 
‘age and, 273 


both eyes involved, 287 
causes of second 230 


chronic, 282 
congestive, £ 
differentia 
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diagnosis from 


ir g 
Dy ny for, 281, 445 
x ary, 272 
condary, 269 
O after cataract extraction, 471 
treatment of, 280 
trephining in, 287 
Glioma of retina, 402 
Globe, 
anatomy of, 1 
injuries involving the, 599 
rupture of, 412 
Goitre, exophthalmic, 629 
Gonococci, 152, 155, 161, 210 
Gonorrheal 
conjunctivitis, 151 
iritis, 256 
Graddy’s forceps, 176 
Graefe 
knife, 212, 459 
sign, 629 
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Granular conjunctivitis, 171 
Granulomata of conjunctiva, 188 
Graves’s disease, 629 
Green-blind, 394 
Griffith’s ring forceps, 586 
Gumma 
of ciliary body, 265 
sclerotic, 244 
Gummatous iritis, 255 


HAAB’s giant magnet, 433 
Hemangioma, 601 
Hemorrhage, 
expulsive, after cataract extrac- 
tion, 470 
into the vitreous, 314 
intraocular, 198 
cause of glaucoma, 271 
retinal, 343 
subhyaloid, 345 
Helmholtz’ 
ophthalmoscope, 97 
theory of accommodation, 46 
Hemiachromatopsia, 385 
Hemianopia, 383 
altitudinal, 388 
associated with cortical and sub- 
cortical lesions, 384. 


associated with lesions of optic | 


tract, 385 

binasal, 389 

bitemporal, 386 

fields of vision in, 384, 385 

homonymous, 383 

quadrant, 385 
Hemianopic pupil reaction, 58, 90 
Hemicrania, 391 
Herbert’s operation, 287 
Hereditary ataxy, 556 
Hering’s theory of colour vision, 
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Herpes 

cornee, 223 

ophthalmicus, 224 © 
Hess’s operation for ptosis, O 
Heterochromia iridis, 8 WO 
Heterophoria, 544 
Hexamin, 187 
Hippus, 58 


Hole at macnas 
Holmgren’s vg 395 
Homatropiną 59, 296, 298, 647 
Hordeobux, %52 


ANS , 583 
HutehÀ n’s teeth, 230 
oi 


rtery, persistent, 316 
membrane, 7 
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Hydrocephalus, ocular manifesta- 
tions of, 571 
Hydrophthalmia, 289 


| Hygiene of vision, 636 


Hyoscin, 59, 647 
Hypereemia 
of conjunctiva, 143 
treatment of, 145 
optic disc, 367 
retina, 343 


| Hypermetropia, 37, 52, 493 


axial, 494 
curvature, 494 
examination in, 101 < 
index, 494 
latent, 131 
manifest, 131 
total, 131 
Hypermetropic eye, 35, 37, 38 


| Hyperopia, 494 


Hyperphoria, 545 
Hypopyon, 193, 210, 248 
ulcer, 207 
treatment of, 210 


ILLUMINATION, 637 


focal or oblique, 83 
Index, refractive, 25 
India, appointments in, require- 
ments of candidates for, 651 
Infections, 


intraocular o 
septic, afte cae ct extraction, 
470 @ 
Infectious gbesos, ocular manifes- 
tatior 573 
Inflaw Aon 
sympathising eye, 440 
ciliary body, 246 


K of conjunctiva, 143 


of glands of lids, 582 a 
of iris, 246 
of lids, 578 
of orbit, 618 
of sclerotic, 241 
Influenza, ocular complications of, 
573 
Injuries 
caused 
by burns, 409 
by caustics, 409 
by foreign bodies, 406 
of lids, 599 
of orbit, 624 
perforating, 418 
to choroid, 417 
to ciliary body, 414 
to iris, 413 


INDEX 


Injuries—conid. 
to lens, 414 
to retina, 417 
to the eye, 406, 599, 635 
Insane, general paralysis of, 565 
Instruments, care of, 649 
Intracranial 
abscess, 568 
disease, papillitis due to, 371 
tumours, 567 
Intraocular 
hemorrhage, 198 
cause of glaucoma, 271 
pressure, 93, 269, 275 
tumours, 398 
Tonisation, zinc, 213 
Tridectomy, 444 
broad, 286 
for glaucoma, 281, 445 
for iritis, 260 
for prolapsed iris, 205, 419 
optical, 444 
peripheral, 469 | 
preliminary, 300 | 
Irideremia, 266 
traumatic, 413 
Iridocyclitis, 
plastic, 439 
sympathetic, treatment of, 443 
See also Cyclitis. 
Tridodialysis, 108, 413 
Tridodonesis, 89, 289, 294, 414 
Tridotomy, 450 
Tris, 4 
abnormalities of, 266 
anatomy of, 4 
bombé, 253 
cysts of, 267 
degeneration of, 266 
diseases of, 246 
examination of, 89 
forceps, 204 
inflammation of, 246 
injuries to, 413 


melanoma of, 266 oy 
movements of, 54 X 


operations on, Sse 
prolapse of, 196, 
iridectomy A 419 


repositor, a Q 
tremulous, 8 294, 414 


zumoura e 
Tritis, toa 
din DNNN ct extraction, 471 


din DANA oe | 
rential diagnosis from con- 
ctivitis, 251 
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Tritis—contd. | 
gummatous, 255 
plastic, 249 
rheumatic, 256 
serous, 262, 440 
symptoms of, 251 
syphilitic, 254 
treatment of, 258 
tuberculous, 257 
varieties of, 254 

Tron foreign bodies, 426 


| JAEGER test-types, 134 


Jaesche-Arlt operation, 589 
KERATALGIA, traumatic, recur- 
rent, 411 
Keratectasia, 236 
from ulcer, 195 
Keratic precipitates ( 
239, 248, 262, 439 
Keratitis, 191 
bullous, 239, 279 
disciformis, 214 
e lagophthalmo, 218, 596 
filamentary, 239, 279 
interstitial, 226 
neuroparalytic, 219 
non-suppurative, 223 
parenchymatous, 226 


phlyctenular, 214, 4 on 


treatment oN 
Se 229, 239, 


“ K.p.”), 229, 


profunda, 232 x@ 
punctata (“4 

248, 262. 
purulent; 
rare fọ 


vex T, 2 g 
K Kiocele, 196 
Roy osonie 236 
OS se 236, 289 
Keratomalacia, 218 
Keratome, 203 
Kinetic strabismus, 526 
Knapp’s roller forceps, 177 
Knife, 
cataract, Graefe’s, 212, 459 
Beer’s, 584 
Graefe’s, 212 
Lang’s, 453 
Stilling’s canaliculus, 608 
Tw eedy’s canaliculus, 608 
Weber’s, 607 
Ziegler’s, 455 
Koch-Weeks’ bacilli, 148] 
“ K.p.,” 229, 239, 248, 262, 439 
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Krause’s glands, 578, 604 
Krénlein’s operation, 628 


LACRYMAL 
abscess, 616 
apparatus, 
anatomy of, 604 
diseases of, 606 
examination of, 81 
physiology of, 605 
ducts, 604 
glands, 604 
diseases of, 606 
dislocation of, 606 
fistula of, 606 
tumours of, 606 
passages, diseases of, 606 
probes, Couper’s, 609 
sac, 604 
excision of, 613 
inflammation of, 609 
secretion, 605 
Lagophthalmia, 214, 596 
Lagrange’s operation, 287 
Lamellar cataract, 301 
Lamina 
cribrosa, 9, 121, 275, 377 
plane, 25 
vitrea, 6 
Lamp, Gullstrand’s slit, 85 
Lang’s 
dissector and scoop, 612 
knife, 452 
speculum, 200 
Lantern test for colour blindness, 
395 
Lawford’s speculum, 446 
Lead 
deposits, 240 
poisoning, 359 
Leber’s disease, 377 
Legibility, 640 
Lens, 
anatomy of, 9 
coloboma of, 311 
congenital, abnor 
311 
curvature of, 4 
diseases of, 29 
See also Cataract. 


dislocation: 197, 271, 294, 
Toye 
q(x f glaucoma, 271 
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orelgn bodies in, 432 
juries to, 414, 420, 423 


ifitumescence of, 293 
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Lens—contd. 
opacities of, 93, 292 
operations on, 454. 
reflexes, 498 
spoon, Critchett’s, 461 
wounds of, 420, 423 
cause of glaucoma, 271 
Lenses, 26 
correcting, effect of, on retinal 
image, 39 
cylindrical, 44 
measurement of, 30 
refractive power of, 30, 48 
types of, 26—32 
Lenticonus, 311 
Leucemia, retinitis in, 353, 574 
Leucoma, 194 
adherent, 209 
Levator palpebræ, 578, 596 
Lid 
spatula, 589 
upper, eversion of, 77 
Lids, 
anatomy of, 576 
anomalies of position of, 585, 
602 
carcinoma of, 601 
coloboma of, 603 
congenital abnormalities of, 603 
contusions of, 600 


diseases of, 576 
glands of, inf ation of, 582 


inflammati 78 
injuries of 499 
coedem solid, 579 


sare f, 601 
pins 8 of, 581 
“tpeutics of, 645 


ours of, 600 
vounds of, 599 


igamentum pectinatum iridis, 4 
5 aight, 


bright, retinitis from, 355 
difference, 62 
minimum, 62 
projection of, detection of, 296 
reaction to, 57, 90 
sense, 61, 141 
transmission of, 20 
treatment by, 264 
Lime burn, 409 
Line 
of fixation, 532 
of vision, 66, 532 
Lithiasis, 182 
Little’s disease, 556 
Liver, diseases of, 574 
Lotions, 645 


INDEX 


Loupe, corneal, 84 
Luer’s syringe, 610 


of eye, 3 

secretion of, 15 
Lymphangioma 

of conjunctiva, 187 

of lids, 601 


McHarpy’s perimeter, 137 
Macropsia, 321 
Macula lutea, 8, 122, 125 
cortical representation of, 
71 
of cornea, 194. 
Maculo-cerebral family degenera- 
tion, 341 
Madarosis, 579 
Maddox rod, 546 
Magnet, 
Haahb’s, 433 
hand, 431 
Malaria, 222 
Malingering, 396 
Manometer, diagram of, 15 
Margo-intermarginalis, 576 
Maunoir’s angular iris scissors, 460 
Maxwell’s operation, 476 
Measles, 573 
Meibomian glands, 577 
inflammation of, 583 
Melanoma of iris, 266 
Membrane of Bruch, 6 
Membranous conjunctivitis, 159 
Meningitis, 
epidemic cerebro-spinal, 570 
purulent, 570 
tuberculous, 569 
Meningococcus, 152, 326 
Meningo-encephalocele, 625 


masters and mates, 654 
Metabolic diseases, ocular complica- 
tions of, 574 

Metallic foreign bodies, 426 
Metamorphopsia, 321, 334 
Metre angle, 513 O 
Microblepharon, 603 Q 
Micrococcus catarrhalis, 
Microphthalmia, 3” 603 
Micropsia, 321, 33 

Migraine, 336, 3 


ic, 
Mikulicz’ , 574 
Miners’ nystgmus, 530 
Miosis, Sy 


a 59, 648 
ww 


Mercantile marine, sight tests for 


669 
Mirror, preliminary examination 
with, 100, 104 
Mirrors, 


concave, 23 
convex, 24 
plane, 22 
Mobius’ sign, 629 
Moles, congenital, 
of conjunctiva, 188 
of lid, 601 
Moll’s glands, 577 
cysts, of, 600 
Molluscum contagiosum, 601 
Mongolian idiots, 311 
Mooren’s ulcer, 222 
Moorfield’s ; 
cataract bandage, 463 
cystotome, 459 
strabismus hook, 473 ’ 
Morax-Axenfeld diplobacillus, 169, 
209, 216, 580 
Morgagnian 
cataract, 294 
globules, 291 
Mucocele, 609 
contraindication to 
operation, 299 
Muco-purulent conjunctivitis, 146 
Mules’s operation, 475 
Miiller, fibres of, 7 


cataract 


Miiller’s ~\ 
muscles, 578 
retractor, 611, 6 S 
Muscæ volitantes, 2 2, 489 
Muscles, 


extrinsic, <S 
aNG and physiology 


Cy yenital defects of, 552 
ic, 
Sailor's, 5 8; oe 


perations on, 548 
paralysis of, 516, 555, 559 
yasthenia gravis, 560 
Mydriasis, traumatic, 413 
Mydriatics, 59, 647 
Myelitis, 556 
Myopia, 37, 486, 633 
axial, 486 
curvature, 486 
examination in, 102 
high, 492, 633 
operative treatment of, 493 
index, 486 
over-correction in, 492 
spherical, 483 
Myopic eye, 36, 37, 39 
Myotonia atrophica, 311, 560 
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Nzv1 
of conjunctiva, 188 
of lid, 601 
Nagel’s anomaloscope, 396 
Nasal duct, 605 
stricture of, 616 
Navy, Royal, requirements of candi- 
dates for commissions, 651 
Near point, 47, 135 
Nebula, 194 
Necrosis, corneal, 192, 204. 
Needle holder, Silcock’s, 550 
Needles, 
broad, 202 
curved, 550 
discission, 451 
paracentesis, Desmarres’, 203 
Needling, 454 
Nephritis, albuminuric retinitis in, 
350, 390 
Nerve, optic, 
anatomy of, 8 
diseases of, 367 
tumours of, 626 
Nerves, motor, 509 
of iris, 56 
Nervous system, diseases of, 554 
Nettleship’s canaliculus dilator, 607 
Neuritis, 
optic, 335, 349, 367, 376, 568, 
570, 627 
retrobulbar, 374, 558 
Neurology of vision, 67 
Neuroma, plexiform, 603 
Neurons, orders of, 69 
Neuroparalytic keratitis, 219 
Neuro-retinitis, 335, 349, 372 
Night-blindness, 218, 333, 392 
Nodal point, 35, 532 


Nose, accessory sinuses of, disten- 
sion of, 623 


adult, 50, 95 
Nyste , 528 
ystagmus g0 
+ 
Occlusi 
liculus, 608 
of punctum, 608 


Novocain, 446, 460, 472, 645 
foetal, 50 
labyrinthine, 
OBLIQUE ill ion, 83 
gelpations eye tests for various, 


Nucleus, ae 
Nystagmoid jerks, 528 NS 
miners’, 530 
Occlusio, , 250 
PS ular paralysis, varieties of, 523 


INDEX 


Œdema of lids, 578 
Ointments, 647 
Opacities, 

congenital, of cornea, 239 

diagnosis of, 105 

in cataract, 297, 301 

of cornea, 200, 233, 239, 411 

of lens, 291 

of vitreous, 312 

striate, of cornea, 239 
Opaque nerve fibres, 365 
Operations 

on extrinsic muscles, 548 

on the eyeball, 444 
Ophthalmia, 

catarrhal, 146 

due to electric light, 182 

gonorrheeal, 151 

neonatorum, 155, 633 

prevention of, 158 

nodosa, 181 

phlyctenular, 162 

sympathetic, 406, 438 
Ophthalmology, preventive, 632 
Ophthalmoplegia, 523, 561 
Ophthalmoscope, 97 
Ophthalmoscopic examination, 96 

by direct method, 114 

by distant direct method, 


104 
by indirect seen 109 
preliminar XA 


Optic À | 
atroph 
wineuritic, 377 
mary, 377 
o4, 532 
, 120 


coloboma of, 381 
hyperæmia of, 367 
nerve, 
anatomy of, 8 
diseases of, 367 
extradural tumour of, 626 
intradural tumour of, 626 
neuritis, 335, 349, 367, 376, 568, 
570, 627 
tract, lesions of, 384 
Optical 
centre, 28, 35 
iridectomy, 445 
Optics, 19 
physiological, 33 
Optochin, 212, 358 
Ora serrata, 6 
Oral sepsis, ocular complications of, 
574 
Orbicularis palpebrarum, 576, 578 
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Orbit, 
bones of, injuries to, 599 
cellulitis of, 619 
diseases of, 617 
exenteration of, 628 
inflammation of, 618 
injuries of, 599, 624 
tumours of, 625 
Orientation, 511 
false, 519 
Orthophoria, 544 
Orthoptic treatment, 541 
Osteoma, orbital, 626 
Oxycephaly, 569 


PANNUS, 

phlyctenular, 215 

trachomatous, 173 
Panophthalmitis, 198, 325, 406, 436, 

579, 620 

metastatic, 325 

Papillitis, 350, 367, 369, 557, 565- 
572, 627 
Papilleedema, 367, 564, 565-572 
Papillo-macular fibres, 71, 357, 375 
Papilloma of conjunctiva, 188 
Paracentesis, 203, 211, 444 
Parallactic displacement, 105, 115, 
118 

Paralysis, 

conjugate, 523 

ocular, 521, 556 

varieties of, 523 

of accommodation, 503 

of external rectus, 523, 524 

of insane, general, 565 

of superior oblique, 524 

of third nerve, 524 

progressive, 565 

spastic congenital, 556 
Paralytic dementia, 565 


Photo-retinitis, 355 
Phthiriasis palpebrarum, 580 
Phthisis 

bulbi, 261 

ocular complications of, 573 
Physiological 

cup, 121 

optics, 33 
Physiology 

of extrinsic ocular muscles, 

506 

of eye, 14 

of lacrymal apparatus, 604 
Physostigmin, 60, 288, 648 
Pigment, retinal, 7, 319, 330 
Pigmentation 

of cornea, 194, 237, 240 

of retina, 329, 365 
Pigments, 646 
Pilocarpin, 60, 288, 648 
Pilot service, requirements of candi- 

dates for, 654 

Pineal glands, diseases of, 564 
Pinguecula, 183 
“ Pink eye,” 147 
Plane 

lammina, 25 

mirrors, 22 
Plastic iritis, 249, 439 


Plexiform neuroma, 603 
Pneumococci, 148, 161 at 609 
Pneumococcic nga 3 208, 
212 


Pneumonia, 57% 


Points, 
correspo, 512 


disp ” 512 
afd far, 47 
I , 39, 532 


P&gencephalits, 569 
ycoria, 266 


Parinaud’s conjunctivitis, 182 Cr. yopia, uniocular, 295 


Parotitis, 574 
Patient, preliminary invests) 
of, 643 

Pemphigus, 182, 186 WS 

Perimeter, 136 O 
chart, 139 ( ) 
McHardy’s, 137 

Periostitis, 618 œ 

Peritomy, 177 es 


Phlyctenular 
conju AN $, 162 
ker ROSH, 633 
PhotophoDta, 165, 579 
Phort hatnia 182 | 
PINGY: vision, 64 
ene 321, 360 
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Pons, diseases of, 562 
Porus opticus, 9 
Posterior 
chamber, 10 
longitudinal bundle, 510 
Precipitates, keratic (“ K.p.”), 229, 
239, 248, 262, 439 
Pre-retinal hæmorrhage, 343 
Presbyopia, 52, 503 
Pressure, 
intracapillary, 15 
intraocular, 14 


| Priestley Smith’s 


tape, 539 
theory of glaucoma, 272 
Prince’s forceps, 549 
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Prisms, 25 
use of, 513, 547 
Probes, lacrymal, 609 
Projection 
of light, 296 
of objects, 511 
false, 520 
Prolapse 
of ciliary body, 421 
of iris, 205, 419, 469 
of vitreous, 421, 465 
Proptosis, 617 
Protanopes, 394 
Protargol, 151, 646 
in blepharitis, 581 
Pseudoglioma, 315, 404 
Pseudo-neuritis, 370 
Pseudo-pterygium, 183 
Pterygium, 183 
Ptosis, 559, 596, 602 
trachomatous, 174 
Public services, requirements for 
candidates, 650 
Pulsation of retinal vessels, 123, 275 
Punch forceps, 454 
Puncta lacrymalia, 604 
Punctum, 
congenital anomalies of, 608 
displacement of, 81 
lower, eversion of, 606 
occlusion of, 608 
proximum, 47, 135 
remotum, 37 
Pupillary membrane, 
inflammatory, 250, 254 
persistent, 267 
Pupils, 54 
contraction of, 52, 54 
dilatation of, 91 
examination of, 89 
innervation of, 56 
investigation of, 644 
reactions, 57, 58, 90, 135 g 


Pus in the vitreous, 315 S 
QUININE Q 


amblyopia, 358- N 


lotions, 162, 


RADIUM, 602, 

Railway em bs, eye tests for, 
652, 65 e) 

Range + 


we mmodation, 50, 135 
IA nvergence, 514 


eAction to light, 57 
be tions of pupils, 57, 58, 135 
V 
O 


ading and writing, 639 


INDEX 


Recruits, eye tests for, 650 
Red-blind, 393 
Reflection, 22 
Reflex, foveal, 122 
Reflexes, 
during ophthalmoscopic exami- 
nation, 110 
pupillary, 57 


| Refraction, 24 


dynamic and static, 51 
errors of, 36, 478, 486 
correction of, 500 
of divergent rays, 45 
of parallel rays, 44 
static, 45 
Refractive 
index, 25 
of cornea, 33 
power of lenses, 48 
Remote or far point, 38 
Repositor, iris, 206 
Respiratory tract, diseases of, 573 
Retina, 6 
adaptation of, 61 
anatomy of, 6 
blood-supply of, 11 
coloboma of, 364 
congenital pigmentation of, 365 
cysts of, 364 
detachment of, 359 
recognition, of, 107 
diseases of, 318,\334 


examinati a07 
fibres of, ~~ 


glioma Qa: | 
hole i 7 | 
iyi}? to, 417 | 


Nions on detached, 363 
Kmary affections of, 334 
vascular disorders of, 335 
vessels of, 11, 121 
Retinal vessels, perivascular changes 
in, 335 
Retinitis, 334 
albuminuric, 349 
arteriosclerotic, 343 
circinata, 355 
diabetic, 353 
exudative, 355 
from bright light, 355 
hemorrhagic, 353 
leuczemic, 353 
pigmentosa, 329 
sine pigmento, 333 
primary, 334 
proliferans, 314, 354 
punctata albescens, 333 
purulent, 355, 436 
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Retinitis—contd. 
septic, 354 
syphilitic, 348 
Retinoscopy, 478 
Retractor, 
Desmarres’, 86 
Miiller’s, 611 
wire, 86 
Retrobulbar neuritis, 374, 557 
Rheumatic iritis, 256 
Rheumatism, ocular complications 
of, 574 
Ring abscess, 419 
Rodent ulcer of cornea, 222 
of lids, 602 
Ronne’s step, 284 
Rupture 
of choroid, 417 
of cornea, 411 
of iris, 413 
of retina, 417 
of sclerotic, 412 


SAEMISCH’S section, 211 
Salmon patches, 227 
Salvarsan in treatment, 259, 443, 
526 
Sarcoma 
of choroid, 398 
of ciliary body, 401 
of conjunctiva, 189 
of iris, 398 
of lids, 601 
of orbit, 626 
Saunders’s discission needle, 451 
Scaphocephaly, 569 
Scarlet fever, 573 
Schidtz’s tonometer, 94 
Schlemm, canal of, 3, 13, 18, 289 
Scissors, 
de Wecker’s, 205 
excision, 474 


puncture, 363 \@ 
ring, 120 NY 
Sclerectomy, posterior, f O 
Scleritis, 243 
annular, 244 x 
Sclerosing keratitis O, 243 
Sclerosis, O 
TG 
dissi 1, 557 
Sclerotic, 
blu&, 245 


< \ses of, 244 

amination of, 82 
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Sclerotic—contd. 
gumma of, 244 
inflammation of, 241 
injuries of, 412 
operations on, 450 
tubercle of, 244 
ulceration of, 244 
wounds of, 423 
Sclerotomy, 
anterior, 290, 452, 454 
posterior, 281, 454 
Scopolamin, 647 
Scotoma, 
absolute, 138, 336 
central relative, 140 
negative, 321 
positive, 321 
ring, 331 
scintillating, 391 
sector-shaped, 338 
Scotopic vision, 63, 64 
Screen test in strabismus, 533 
Seclusio pupille, 250 
Secretion, lacrymal, 605 
Seidel’s sign, 284 
Septic infection after cataract ex- 
traction, 470 
| Serpiginous ulcer, 208, 217 
chronic, 217, 221 
| Serum treatment, 648 
Shadow test, 478 


Short sight, 41, 486 xe 


Siderosis bulbi, 426 
| Sight tests for ce tes for public 
services, RY 
Silcock’s mee) older, 550 
Silver nitr: 
a ton of, 150, 154, 162, 
\175, 200 


$ s E51 
wire arteries, 337 


scopy, 478 


Maunoir’s, 460 QEL base of, fractures of, 571 
tenotomy, 472 /Slit-lamp, 18, 50, 94, 214, 229. 237, 
Scleral 267, 311, 316, 407, 411, 416 


Small-pox, 573 
Snellen’s 

“ reform ” eye, 476 

sutures, 593 

test types, 128, 132 
Snow blindness, 182 
Socket, contracted, 476 
Spasm of accommodation, 131, 

504 

Spasmus nutans, 528 
Spatula, 203 

lid, 589 
| Spectacles, 39, 502 


43 
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Spectrum, formation of, 20 
Speculum, 
Lang’s, 200 
Lawtford’s, 446 
Spherical aberration, 53 
Sphincter iridis, 4 
Spoon, 
Critchett’s, 461 
sharp, 585 
Spring catarrh, 180 
Spud, 408 
Squint. See Strabismus. 
Staphylococcus, 164, 210, 470, 583, 
609 
Staphyloma, 
anterior, 197, 235 
ciliary, 243, 279 
equatorial, 279 
intercalary, 279 
posterior, 488 
posticum verum, 488 
Statistics of eye symptoms 
disease of nervous system, 572 
Steel particles in the eye, 408 
Stellwag’s sign, 629 
Stilling’s 
canaliculus knife, 608 
tests for colour blindness, 395 
Stone particles in the eye, 408 
Strabismus, 516 
alternating, 533 
apparent, 532 
concomitant, 531 
treatment of, 540 
convergent, 536 
divergent, 537, 543 
hook, 473 
kinetic, 526 
latent, 544 
paralytic, 516 
periodic, 534, 545 
| unilateral, 533 
f Streptococcus, 160, 161, 210, 6( 
Striate opacity, 239 
Stricture of nasal duct, 
| Sturm’s 


conoid, 43 
focal interval, çO 


Stye, 582 
Styles, lacrym' 1Gay0 
Suboonjunct gaN 

ecchy yrs, 185 
ir A 363 
Ses hemorrhage, 343 
s Subt 


arsalis, 142, 576 
paralysis 


in 


Sub 


oblique, 
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y X2 
S` prarenin, 613, 648 
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Suspensory ligament, 47 

rupture of, 415 
Symblepharon, 594 

prevention of, 410 
Sympathetic 

ophthalmia, 406, 438 

paralysis of cervical, 60 
Symptomatic 

conditions of cornea, 238 

diseases of eye, 554 

disturbances of vision, 388 
Synchisis, 313 

scintillans, 314 
Synechia, 

annular, 250, 271 

posterior, cause of glau- 
coma, 271 ; 

anterior, 196 

cause of glaucoma, 271 

posterior, 251 

ring, 250 
Synkinesis, 52, 507, 527 
Syphilis, 

cerebral, ocular manifestations 

of, 566 

of conjunctiva, 179 

of cornea, 226 

of lids, 581 
Syphilitic 

affections, treatment of, 648 


choroiditis, 32 
iritis, 254 XO 


retinitis, 3 
tarsitis, 
Syringe, lag 


Syringow be) a, 


Q dorsalis, 555 


arsal cyst, 583 

rsitis, syphilitic, 581. 
Tarsorrhaphy, 221 
Tattooing, 202 


| Tay’s choroiditis, 327 


Tears, 606 
Teeth, hypoplasia of, lamellar cata- 
ract with, 302 


| Teichopsia, 391 


Telangiectases of lids, 601 
Tenonitis, 622 


| Tenotomy, 526, 548 


scissors, 472 
Tension, 
intraocular, 14, 93, 269, 644 
testing of, 93 
Test types, 
Bjerrum’s, 141 
for far vision, 128 
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Test types—contd. 
for near vision, 133, 134 
illumination of, 130 
Jaeger’s, 133 
Snellen’s, 128, 132 
Tests ; 
for candidates for public ser- 
vices, 650 
colour blindness, 394 
Therapeutic notes, 645 
Thrombosis 
of cavernous sinus, 620 
of central vein, 272, 345, 346 
Tiersch graft, 590 
Tigroid fundus, 123 
Tobacco amblyopia, 356 
Tonometer, Schiötz’s, 94 
Torticollis, ocular, 520 
Torus, 41 
Toxic amblyopia, 356 
Trachoma, 171 
complications of, 173 
treatment of, 175 
Transillumination, 82, 401 
Treatment 
by serums and vaccines, 648 
of blepharitis, 580 
of cicatricial entropion, 589 
of complicated corneal. ulcers, 
202 
of concomitant strabismus, 540 
of detachment of retina, 362 
of dislocation of lens, 416 
of ectropion, 592 
of follicular conjunctivitis, 170 
of foreign bodies in the eye, 407, 
431 
of glaucoma, 280, 286, 290 
of gonorrhæœal conjunctivitis, 153 


of hyperæmia of conjunctiva, | 


145 
of hypopyon ulcer, 210 


e | 
of injuries caused by ca RAES 
| 


of irido-cyclitis, 264 

of iritis, 258 

of membranous conjur NG 
161 N 

of muco-purulenig™ cà 
vitis, 149 


of ophthalmia neonatorum, 157 | 
C njunctivitis, | 


of phlyctenuls : 
166 S 
of phiya oQ keratitis, 216 
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stic entropion, 587 
symblepharon, 595 
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Treatment—contd. 
of sympathetic ophthalmia, 442 
of syphilitic infections, 648 
of trachoma, 175 
of uncomplicated corneal ulcers, 
198 
Tremulous iris, 89, 289, 294, 414 
Trephine, 452 


e ee 
| Trephining, 452 


for chronic glaucoma, 287 


| Trichiasis, 580, 585 


T-shaped forceps, 588 


Tubercle 


of choroid, 322 

of conjunctiva, 178 

of iris, 257 

of lacrymal gland, 606 

of sclerotic, 244 
Tuberculous iritis, 257 
Tumours, 

intracranial, 562, 567 

intraocular, 398 

cause of glaucoma, 271 

of auditory nerve, 563 

of choroid, 398 

of ciliary body, 401 

of conjunctiva, 187 

of cornea, 240 

of iris, 398 

of lacrymal gland, 606 

of lids, 600 

of optic nerve, RO 

of orbit, 625 

of pons, 562 Q 

of retina, KN 
Tweedy’s ca ilus knife, 608 


Tylosis, 5 


Tyri ', 573 
U. Ox of sclerotic, 244 


S, 

atheromatous, 218 
central, 217 

chronic serpiginous, 222 
complicated, treatment of, 202 
dendritic, 221 
fascicular, 215 

herpetic, 224 
hypopyon, 207 
marginal, 216 
Mooren’s, 222 

mycotic, 214 

of cornea, 174, 191 
perforating, 196 

ring, 216 

rodent, 222 
trachomatous, 174 
treatment of, 198 


Ulcus serpens, 208, 217, 222 
Ultra-violet rays, 20, 182, 350 
Undine, 149 
Uremic amaurosis, 352, 390 
Urotropin, 187 | 
Uveal tract, 3, 4 | 
blood supply of, 11, 12 | 
Uveitis, 246 | 
| 
| 
| 


VACCINE treatment, 648 
Vaccinia, 581 
of eyelids, 573 
Vascularisation in corneal ulcer, 192, 
195 | 
Vaso-constrictors, 648 | 
Veins, 
ciliary, 11 
of eye, 10 
ophthalmoscopic appearance of, | 
123 
retinal, degenerative changes in, 
341 
vorticose, 13 
Vernal catarrh, 180 
Vertigo, 521 
Vision, 
acuity of, 63, 128, 295, 300 
binocular, 512 | 
colour, 64, 393 | 
coloured, 393 | 
field of, 66, 136 | 
binocular, 140 | 
in glaucoma, 282, 283, 284, | 
287 | 
line of, 66 
neurology of, 67 
photopic, 64 
scotopic, 63, 64 
symptomatic disturbances 
of, 383 
testing of, 136 


Visual 
acuity, 63, 128 O 
angle, 35 
minimum, 64 © 
centre, 70 
perceptions, 61 N 


colour sens 393 


form seffse, 
light ser 
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Vitreous, 


blood in, 314 
blood vessels in, 315, 348 
diseases of, 312 
fibrous tissue in, 314 
fluidity of, 313 
foreign bodies in, 429 
humour, 10 
opacities of, 312 
parasites in, 317 
prolapse of, 423, 465, 466 
pus in, 315 

Vossius’ ring, 416 

V-Y operation, 594 


WEBER’S law, 63 

Werner’s mnemonic for diplopia, 
523 

Wharton-Jones operation, 594 


| Whooping cough, 573 


Wilde’s forceps, 591 
Wire retractors, 86 
Wolfe graft, 477 
Word-blindness, 397 
Wounds 
of conjunctiva, 418 
of cornea, 419 
of lens, 423 
of lids, 599 
of sclerotic, 423 
perforating, 418 


w h Qe" of foreign 
XANTHEL es 600 
Xoo, 186 
Xorg 6 


NG-HELMHOLTz’ theory of 
colour vision, 65 


ZeEIs’s glands, 576, 577, 582 
Ziegler’s knife, 455 
Zinc ionisation, 213 

salts, 168, 170, 217, 646 


| Zinn, zonule of, 9 


Zinular 
cataract, 301 
-opacity of cornea, 233 
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